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5jjjj t “li 4wVl <^Lxj j »_ul^ii ^lc. l*i«> c _)t* lS 3 .^1 a-^ Slfcl J* £-a £ J «-b m»Ijj 

JbZ flC, ^C.\ Ji 3 u+6 *! I £_uj ,*!l i A^liJI Jib ^UJI 0*4^1) -Liaix. j>J £*5 Jj 

i3A3^ S^' <J-£j £ i o*£*fl J**Aj J £*£jSM - 5jj J ^_i *0—a» 

. ijjz Jl Ac, Jj J^j ( VV2 ) • , • ' OJJiJ &>J ] t-ft * 

: AolUll Ai^jJl {y* r ^ M Jl_j ClL *+*i\ aLL t . >.4!XJ — £ 

V = ( Wl- W2 ) /D q 

: cV 

. ( V ) C^u-Vl ALL ^ : v 

• • . • y l 5^' ^ ^ ijB j jj : Wl 

. *,0 c-jjS^ CiiA-V' ly*.j ^ Aalijl %L> ^111 ? l J*JL Jjj : W2 

A*j»Wi^i( wr-> ) ,ij Jji^u ( V /f». ) iisj» s Dq 

- ojljjk C j Ia^J aa^Mjaa ^jc- 

<s* £4*4^ j' J] Ciu-V' cvL ^ e^l> ^\c. aLUI ih\ J jL-ju - o 

. iIiIamjV' AlfL l^j\ Jc. £jUjSl e^A <Ja-AJ i ^XMJ » , • • c £jlljJ| 


\r-\ 



UiUAl : 61 V «>J' 


Jib - vA- lliLiiJl jjiSj 


jifaJ' 6^ - — * 

u«> »( Wc ) W^jj lW-s ;>• ALla £—°j 3 “ ^ 

.(^-n-r-> ) e Sj^ Cf i 

yUU <J jl*ll yikil ^l>j_yvxi' TtixuJi £ — JjjJ - X 

^La— a £li f£U ^ ©liiij y»Jl ^3^ * ^-* 4-3 ^ J^ 1 ^ *'? — JJ_>— * 

> ) <J£ -1L A p3j *_•!*& ) l $1*11 4^21*11 Jj i>y l$ >»— £*j*j _P — 

iJjLJI J JJ J^-iJ ? U-al' <3^» •(('“ r_ 

(>j y .»%;j <jki' £— 1C fJ * — £U ^lel Aic J3‘ — -11 J?J . .** A» .1 - f U - ^1 1 
Tr ^»j]l '1 a t_l^o j Sja^Vi 4_o^jJ1 JJ ^ IcAj jj-^jVJl J— il — “ iAjj - •• 

. <— i j±i o ji j^i' y jj ^ yis • 

^ ij'^'j o^j 3 ' y J?—Sj ^ vj-^ o&>* ” r 

<J£ 

aLLJI vlil^kiJl (_>-iijj >'u+.}}\ <^y {y jjjlbc. ^ — \c. jU_l^V' ^ — S ” * 

• *>> J* ^ Sji^pJ'j t>3li <u5 

:*_]\lll ii^Ull jl^Jl CwtS ^ y>j <>_>!' ^ -o 


K = Sr x Dr 


(1 - Pr) x VoTxlr 


V(Pr ) 3 


xTr 


! «*»•> 


. jl^JI iiJ5 : K 
laJiUjUfiJUiLi S, 
( T r . /^) ^>..Vl SjI^ : D, 

. <1+0 4\*\.ULM : P, 

iS AJ+y^ J4 lil ®jl_>a Cit— la—jl- ii— a *jt y*j3— 1 : Ii 

• *'j^' yjji (' _r_ ' ) f*-> * ( y^ • j^-w) 

(V) ^5j 4-DUI ii (> _5 ll i_pL— 11 lljw'ut: i_^Ul (j-a^ 3 ^ • T r 

. yi5 . ,y (>-r-> ) j^iiu i£(-\) ?&j vs * Ji jj 


i «-i 


: JjVl .> Ji 


Jj*b - IjlUjSj c»UoJ' i#i2j if Jjlfc 


'N + X . jUi^\ Sj\j* **.jAj 4 • ,6 A*jL U^Lxa <l£S> U]j - 

: aJUII <£UJ\ ^ jl^l ^ . ....^ 


K = 1.414 x Sr x Dr x 


O.lxir 


• (K)jW> *& AjI JloJ) gilSiR X- jU Ai^ - 1 

jlLiVI 03 - J 

ASljSlt “ 1 

Ajl^l ^ jUiL > US AiCSfl 2juZ ^AiL*L (Dc) *v>« ..S'l <ilL_S aa_^ - 

• Wr* • • • ' v jSV 

• VVr* • . • t j*-u j jUisv' aUj ^lUiH aSj <> - 


Ai«l .«x 


»2 ua*A| Ai^L jIac) - T 

^ 0^ JW ifi ^ (Wo) r-.u»frl aU_£ a> -.-, - i 

: <J*i\ acjun c> (p c > aljl *ll 

D c *V(I-P C ) 


.(P c ) A*.L~ W aLL uj£ Jb CiL^Vl Alls : Wc 

* /r> • . • i v jSV riuJ yi Aiiis : Dc 

-CiuJiM Ai4> Ali > ^ US ( V) ^-Vl ALL ^ ; V 

. £.xuJj\ ALL Ax-U- : p c 

^U-V) AlU ^sj 4 • , • * o + . ,o ^a^ J#SI £u+Ji\ A3U ^__3 3 ; J -..) > \ A y, 

AaLJl Jib Aijj.^ CU^-Vl <u*S £xL j ^ . Uiu ( Wc ) CiUtAt ^ A^S ^ ~ 
Cii^Vl c Uu*J J a* ^aUU ^ U 1LJI ^ ,y)1 «JJ 

• ^ j5 aSjjj 


lo-> 



vi*U~V' : Jjftn • >* 


CjJ JJj - jiil oLluJl Jj£l* 


£3jj >j t Alulgj ■)->»■> j 7? ,.: jlll A*jj ii£.\^il) ^ILa. j-; C..U j_.?vj — 

• < 3 *Ji J C 5 >“ ; »>• ** • j'-^j 0 


j\^i\ 4LJO - r 

^iJlj A rv x ^ aLjUI »— A-ii^ll ^3 jljliVl diaJj t ~V' ,4. <^ l AjjC. <Lua £ — Jajj 
i^jIj j*u u -liu <*-Ja jJl Cj* jkiJl £-Uj\j • jl jail j jj* jB -la-jl* ;>• J£ c_) — -ajj ^ — J) 

. <li*J jl^^ll 


: A^Ua-Vl wl^L^JI V-T -1 

<ilj£j ojl jail <^j^ aJV -1j fcl j$Jl ^rw j jl .\»W* i 1 1\ — r— ) ^ ^ 5j J j>>U i ^jl ■*> ..j 

•( 3 A 3 R 


A-r-i 

: Sjun <^l*Jl <bU*!l j; -.< „n ^ ^u .n <^.L— ^ 


Se _JL x _jL P '?* T ‘ ; 


Dc (1 - Pc)yjQ. I X Ic 


CCri *» n V) Aiila AxaluLa £-• < .'u+. }j\ AiiC. <LJa ^'-u I 41 -3 ^jl u*u ^ — II A — ltaJl ^ — 9 j — 

: L»£ <£X*J1 ^ u ^il k 

Dr v'Tc Vlr 

Sc = Sr x — x x —7= 

Dc VTr Vic 


^5jLauj AjjI* <Tkj.it + X . JjljaJl A^ Jj JuC. jl/AVI U-ii J?kj ^ 11 A IL^ll 

<J\j 11 <D»-»il 1 dlla—V^ Aliia Ai«l— -a j >~Vi«,.iVl Aj ^ All li < 1 . 

! A_}C- jlll w ArkLu* k.jliA-kl 

Dr VTc 


Sc = Srx 


Dc VfT 


• ( jfi^ajl v-'-i^ -wbU Ajc jill A |-> K»^ll A^LmaII 7 Sc 

. jl+=Jl : K 

. ( "^ / ^ ) jjlikJl ^uJyi <ilj£ : D c 


n-'i 






^*-V‘ : JjVl *>jl 


. aj' y» 4jLii : P c 

J**-* ^-Vl jU^I *1^} ,lSt ^ UjJI : | c 

. ^jji Aj^si (\- r-\) ^ ^ 4 (a*S\1 J^L) 

A>* ab^LS(l) (v) ^ ^ ^ ^33; : Tc 

. **sfc ..y p-r-^) 

*%' t> Jd ^ v^ 3 ' i-cJ ^ JjUlj Ijj ^j\iill J£ 

■r* /<*- ' • 

j' d**N JjJa ^ — v— ^ 


: .jc- Cua*-V' J5 Vi S-'>j 

C$-^ i^aDCJ jjj Cii*Jl 

Wr 

Y Vo . 


<**/'r“ 

ro . . 

etojjfito f jtf- c5 A^ CiIaJ 

f*/Y- 

YA. . 


r*fr- 

YA. . 

;jA&d jjj llkl*«J 1 

f*/V 

YY.. 

J->j11j Jajl^. ^aCJj jjj 

i^/V 

r. . . 


wV 

£> . . 

C$A jAik (^Aj^jjjj ^ 

p*/ , (“ 

Yo. . 


jijiill ^ . 

-r-> 


: 2alU!l ^ULJI Jc. jjjLI) u5jia-| 

• jlfi^YU j cJah^JL 4,/iKfl tliU _jkJI — 

jluiyi vJU^ ^LJI liL >^]| - 
£jjkj <L_>L - ol^jl jS- £ ) Li^U w\L 5_^,UJ! ,--A. - 

• ( J^V 1 * 3 J*j " <-ij_>-n “ tlilLjl 

. AjbjjaII CALual — 


w-> 



^jU J j\ : J,V' ^ jUiVi JA 1 “ 

. i >' •• > 4. f ils^\ l gj&ft 

. VM> - 

jUi.y\ j jii j! dj'-iv*J' jj^- ^ i - 

jgaJI n-r-> 

.&/* • « • <JL=J^*U J fuf' p+ji O • a »olc.jXl (J jL*^M k_jl_>ajVi ” 

\r-r-\ 

a^jtUti jlf-iii : >*m - Yi'M . r j r <-_> 3j .Ajitt d,li_-_o^ - 

• jAf jW-?> > Vui ii * _>^' 

.(nii-m- f- j-? ) v^-^' tf-^jjAl ci^-V) - 

. ( \ *\ *\ \ -rvr - r>t 3. r ) - 

. ( i \ - Sjl_>^il ^U^aA' “ 

. ( mr-©Ar - <>. j.f) r cu— Vi - 

. (unt-t.n- - 

. ( \‘\v\-\ .va- ^.(j.j,) J- j5L *s*-Ai - 
. ( \ *w^-> to . — n • • « ^> u -Sfi “ 

. (mt-nvt- ?<l 5. f ) ^^5 j^ii - 


^ A-^ 


* 


JfL - oLliJ' 


Un^l 5ji ja-n wl*jJ Ai£. A*|j8j jfSjii Aiiis : ( >-r- \ Jja* 


V0.1*Ir 

( i, ) . 1 ^ 

( Ajj'o (3£*U ) 

iSAjJUil* 

Crit* ) 


... .mx 


\r,o\. 

n 

... orit 

»,*••#> A • 0 

\r,o\* 

\ Y 

.,-orio 

..... . 

\r,oc. 

U 

... '\nv 

.,.»••> A^ o 

\Y,oo . 

>1 

... .mi 

.,.*.. .un 

\r,oo. 

Y. 

... '\r*y 

..... OA Y£ 

W.oi. 

Y> 

... .mr 

..... . >AY1 

\r,oi. 

YY 

... .m* 

.... . OAVf 

\r,ci. 

Yr 

... .mi 

..... .UH 

>r,ot . 

Y t 


n-> 




































- S-;L. ^lA-11-P Lin J L« 


.Sn : JjVi *>J» 


J*b i+kU>Jl oliull Vy Jl o jtf» 


CjI^VI AitiS o-LS jUil £ - i 

DENSITY OF CEMENT 


1-£-1 


^ Vl ^ ^2 ^Ljj c Cu +Ji\ ObuaJ Ojj cttJty Ai^ 

vilLoljJ! iy* L-bS jUiVI liA J » uj ^UjaJl ^ 

. ASTMC 188-84 


r-£-i 

3jU 4> f S.la j <j jj \ } \^'u c?ilj j ;'u A .,Vl iili£ Aj w;) t ; . flJ 

. AitSSU A^jfcLS jl AijjJ -I ^-,.J , 


^lijjjLS r-i-\ 

• t ' vU. iVl < tl £ < Jjj 

*J#*Sn £-£-> 

L&iillj J4J1 ; V-4* ^ r ^.«r. : Ait^U > y Si ,\; - 
<^UJ1 ^ ^ ^ J J\jZ J ^ .(>-£->) 4j lK ail 

. AaLull ilAaU**B <f Jj ^j_>il! pUalll uliliSj Jl jiaS^j 

^ <3^ j Mj*=- Jli]! ^Ujli £»jjl Jjj ^ <iuill ( ^fl2 ijU Qj-SS J v 
Vjli* OA jij aJU Vsl*- -Jj CjLjU^I £__« Jtlil_j 

x t Ji ^ a t>j jiyu > jj >^o ^ I^jjj i^jj 5 j AiuSt jjSj, j^u 4_ji^. 

Jc. bj£- qA J s^jj j cJi^lb ^ US J 4l±> J, 1j\1. 

Jc Lixji a*j&* .U o'j U JU± i> ; U^ ji ^ J A^_a3 J_£ 

Jc. l«ldc. jl Aiu2l f3j <J& L_^aj 4-LuaJl ^ t_iib cja Jl^jj — J\ -V. r, j t 4 _L_u21 

jj* ^ ^4 ‘ jv» c j -* ji 

^ <i»L Jc.1 






o' oLluft jjiL J li ^*-1' 


• API (jc- J»jV aMjS jj -Lilli j *bll {j* '• Lfr*jj£ “ 

<3l 1£ jj^aj jjjLLJl (j^iiJl ^ a jj£aa? jjc <Loj • ^1 ^ViMib j : ^Ija j ® j — + > i “ 

...r+ Aj^a ^ ^iJu _>a} ^ ^ jUiVi gStu aaa ^jS5 J L^L — V' 

. ^1/iifl aIj^Lj A^i ^ Hi A > jnl <f-uTu ?**/?* 

^T*_P o*r v Aw S J^ AA 0^*^ : — • f' — ^ “ 

. <>y* Aj^jJ • (jC- j 5*1 j21 Ail Ale A jl jaJl 

CjU*L 1 o-i-> 

jA l*£ 1 -^iLa— S : 1 CjlLc. 3^ ->' llA ALlJ , ILL 0 jlAal i ^UAMlV l . 3 - A1 — JC. J ^ >" ' 

Oil— V' t> flj* ** * (jJ>J . (>-1 ) J jLliVI Jji JAJ1 li_>— A -ij'j 

^SJ! I^j jj--*j /.tl'ial) jlaiaVl i • 1 • 0 0 : 3 — 0 jb — ail a 1 3 «* H 

a^ be. ^ j’u^Vi *1 j*J a_ 1U ^ .dlb _>^ 3 JI ^_J til VJ ^ 

a£j^J>M 1-6 * Jail* aL^LU ill vJ *A*1' tiw* U-*- 3 

. ASTMC 114- 88 


jlfkiVI jLi 1-t-^ 

J dW *LL J) t-U^ ® 'J«^ AJ JJ^LJl ^ ^ 

4 _>*Vl f jl ft] ti A— *Ali5J] ^L*-11 «_Laj t jA^* ^ 

*J^ <^ic. jI^lVI WA {Jj^i a^.AiJI ^JL— ^ It LLLJl ^ j_yl _>L 

^jjUuI 5cl ja Ik^j ^U ,>Lo, ^_S ,3^— 5*j L J1 < \ ji fc H (*. — ^ajj - SJ 
Jib ^ J ^ AA A ^w-=* 5*1 j5 Ai^ 3 1 Luiillj 

I U4-^ wl jiljalJj (jjl-aJI 

. <i^i2J c J ^ Alla *-Ua y — 

j -v ...1 1 3* 1 ^ ' a ipB l — 

^^Jc. ^-luli) Jib j»l ja • , • O 4±±j 4jjjy p)j* 1 * 33^ c> A-la£ ^ — cijj a 

Jib ilu — V' ^*i»j Ale ij1_>a AajA Al— c • _>ii — *-a till — *ii 

3*. “ (_: 3 • ■■ *' " ^ b 1 4 ’>■ ‘ « 1 1 4 tbl \I1 »■ li . . *y 1 ■ 4*1 . V.H ji <_ix A_ia— ASS pAC- A ijitH 




ou-Vl : 


CjI jUtyi J#b - cJ-liJJ juii, rJ -.vJ tf j-^.w j jii* 


<iLc. £»>->' W^ 1 - 3 c=il *~&i *.l£fi 0 ^y » Kj a j' jA ^ ^Lulii ^>3 0— 

^ ^iiU ^-Vu CiU-frl Cjb** <jL*ull ^U) , <ijiill ^ lTi\^ -V ' 

Ajjjill <A 33 J^yic. SjIa^iR 3J * Ajjiill Jib 1 ^-LaIIj v^ilx-*V ^ £-Ja 5 ^ «j — J 

-_>*3 ^jiJt (Jaw Jc. JjU ^Jo 3 ^3 ^ J>i ^ <j ./itH 

v -*^>y ts^ ^i 3 ® ^h_y *5 JA J--JJ t uliLfc— V' c^lm.% L jaJ 

. ^iuill Jib Jj—jjjSJ) ^.k-1 ^ 

*i*lffl 1I1J2 ;l c\j* £A AJl+Jl Wljill &£ ^ ^Ul f UJl ^ a; yS\ \ b ^ 4 

Ji- Jl ^c- S*lj2b ? !J 31 V 1 ^tjis t S j£j Ja— L_£ ^jl Jl 

*AjRj ^JSfV» #JjiR 4 il .be. . (S ^J\ a^I! j^b tfjUD dL_bj ^ ^jAJl 

V lV, ^ Sj 3 il AlAJl **_p ^Ul ^UJI ^ l^j ^ J j&M 

*^-P ** T 0 ^ ^V^'j SJ jill Ail Ale. S jIjaJI (j— 1 J J 

•<±^ 

CiIaC-L^aR V-i -1 

j»Sj JS ^ 1 L jIaj’V' £-e A^lVi..! Jl Aa—bill iluill aUu! JiTi j] 


£jUifl A— i — > 

hl\ <±w c l>n J 3 UI ^ ^SLfifV»j V-M» 0 -^.'j 2 l ^ Jj-ii* 

: iiib jUiV» ^4 

fcljffl - Sj = J3UI <> C 1JJ1 ^1 

: ^ IS £ii*Jj\ <ibS 

( ) ^U Au . V I iij£ 

-Cu^Vl 

( <*“* ) JjbJl fjA £•' jjl 


5 *—/^ • , • ^ V_J J$V LAvtil 


•rr-^ 


C*Ji\ : #>li 


sU J4j - t*U >Ji j-*s J -ijifl 


jjjilH ^-t-> 

: y\2B cjUlJl ^ jj jSS» ^ y^i 

. jljjiVVj t j ) ^a‘ j (J^» xlL 4--*alSJI — 

jl i1«.*yi , 1^; CjL« y«ai ) — 

Vtjjl: J ^ y - ^ .iJl ) ilAi i — L-aUJ' Cj\ — * *1*^ ” 

. ( jt£SV' t-f J.A* — ^^xJ\ 

. AjcjIUI' “ 

. — gu&ll ““ 

. v^' estedi - 

. jlilxyi <-ij ^ } CjLjjJ* SoU^ joe tlilWXo (j\ - 

jj**, j *i j > • - i - > 

(jC- ilUA^Vi ^yic. l5 J - I 

Odj^- 1 ^ c5j® ci-^ Vl ^ l^j * . • ' x tf.J 1 - 3 SiJ-^ 

• • , • T (jf- CuAM»yi £y ^>iiiJ ij-aiJJ' iy^i loA’jlj * J 
^jL-y <iilS-* J-U^j ejl jL^V' — ii e$j^ — (jl -i — _ t ? J 

Ujtti- 0^ l*Sb*J f 3 Oij4^' ^U3 ^ JjiM ^ J^9 -.- rv 

. ASTM C670 *A>&» jj&+ U 


ASTM Standards 

C 1 88- 84 : Density of Hydraulic Cement 
C 114- 88 : Chemical Analysis of Hydraulic Cement. 

C 183- 88 : Sampling and Amount of Testing of Hydraulic Cement. 
C 670-84 : Testing of Building Materials 


li-\ 


: JjSfl . >J! 


Cj 1 JJj - SjiUjill CjLuJI ^lLj ^ «~>i -i ijSM 





<1— V' : JjVi •>» 


jV&iVl J*b - V^- CjUk-fl jj$!l 


>\ jaJ) uj\ 3 a_a1Lw;S^ 4-l»a U f-L^ <Uwj a j d aJi Aaj^ ® ^ 

WATER REQUIRED FOR CEMENT PASTE OF 
STANDARD CONSISTENCY 


1*\<a . * ~ » n jji *1*11 ujLj jtf*j j 

2 'ir w\\ j j aLyJ! *U-o£ j 

ciAfJI r-o-> 

^LUI j jblkl cl_>i) ^ Aj^Ltf Aij> c. ®La1I Aj a£ ( > - ~ IA ~' — - 

. CLdx~i>J Ci\jj J c^-^' 

r-0-> 

jliij w «■■.": 4ui>r, is^**- 2 AoAil ^ US p\ jfl Aj — *£ - 

Aic CjlLii v_J\i £15 (> ( JLuIL ^ + °) ^UJ Aiiii JJ jl^J ^jimJi\ V_ij— 

.CiU—Sfl A. »>%r . jLli.' 

: iaiiJI ^4j - 

v-illi * J* pAj iIiIa-iS’I J) tlftli ^ilua) <kaJ ^ 0 — O® >— * 

■iTiA^Vl A\j>»J Cj&j& 


***** 

:aJUj\ j j> l^V> ul 

<-i> jW^ij (*-•-*) c^jh* >> * j'-** 3 ' : ^ Vi J ♦*" 

±c > . JUill <1 ^ia j* JSttl) JAs jjt <_> a£ jikldl ‘J 

> ±r . % j3»3aD »i y±j\ (jjjj t jj-AL • , • 0 ±' • y - — ^ 

. t-jjlali A$_p> £-* UUj a!?' jloj dUSl^' j.^ u*Jjl »^jV* cr’ 

^ic. .il.-t...N itt jl AaLkJl J* ^ A:;.>*.N ^aUS £i~»J : j>«H c_i_J15 “ 

A • ^Ii-11 3 ji^lL 8 i Vi j jl*ji ft _>id j jl*ALX ± 1 • aJLc t^aSli iaj_p^ 

J iU^xj ^ aLU* SjU j\ jp BJC.\ij u-i—lllll ^j3-4J * -> ' - V * 0 ± 

. (wAUll jlajl ^ Ia^IxjI AjbLu 




•V : J_,Vv .>11 


Jo b - oliiJl J J>ll 

. (Y-o-') ^ Y> . <j j : ^LS - 

. oAjffl o- % . .> A5A: ,i £ jWi* : £ JA- jl>_ - 

CjUjjJI 0-0- \ 

• CiU— Vi t> 1 * * 

\-®-1 

*> 4 *“ 3 * <iJ^ Y * TO -Cjl ujUill 

^ ■> c V ‘“- " “ U1 J ‘^ 1 —Vl ,> JS :j_p. i_». >. 0 >-S 2 J M-lej • %o > 

CJlj CiU-Vl tilt <jySJ 5-J^UI .UlUu^- jUiVI Uii= -.^ 'H 

« ,U ^ ji^. di jjJUt *jljl*,Vl iU4 ov jU. S-sc. y— l^il ^J_2i 

•■ <jk ^ c> Aaj A. w ", j 

4^21 ^.U J3I J] cU2i 3^V» j,U, - 1 

• J) iiljia-V* JUj fJ jUaI! Aic jl+sJI 
^u»i fi j* jjv< ,> ^jjj cu-Vt o'f'jt-i-- r'j+vjb ojj-i ~ f 
. ( o-uai ji-a ) ijui oua .> j! ^i c ui .> jaju i . . 

.^L^ll jA £UJ! ,>. ■WB O + T t . Jo. ^ WiJl i^c. (Z - r 

44-jii sociiii ^ uJiai JJ Ijji <^1 Jin jjij, ;j _ _ « 

^UJI jji. jjS-Jl C jill j£>J1 sJia JjEJI l ^uJI d^jlU 
Jjlijll .J* JJ3 f5 jk ,\ ii-a (jji (jc Jjj-j U_U !J-^.lj 4_«jj 

.Lcli i SJ U. ^JUB cU^ ^iuJI yu dLjaoj 

JZj <dli)i j 1 ^. Jc S^UJl ;^L_sJ!j lJ 2I ■ ,-^ j - 

ouJi j! <pB .iJ | j* it uljS ., ^AJI ^ ^ ^ .J^ Jjl ...yi 

.d ^ A*iU ' ° ± .I>bu^!^vi iej— II 

^ Ujj AJljk-^l j»S <£^AJI d_p ,; , j U ,| ; tH ,-, ; _, 

• jSj- 

J?-=J jj- 1 Lfcjl <>!> 0* -43B r. ^ j! j_jiJ| ^j3 Ac z , jf. I I \^_h - 

sJisi 'oacUj iii^vi ^ yu^ji ^ ^i ^^i 

. C^W,Vl Clj.l l> <i_H-' ,> eUt j 


XV-I 


u j_5 _>— ^*1* jjsa 


^-V* : JjVi «> a 

^3 ^ic. ^jl^i £-> jkliVl jjSij i JjiJ' Aj 1 AC .. Jj_j 4Jlji» u.S'1 1 - V 

' ± 0 ^xjj <JaL ji\ 4jl jk^Yl JUL £-*-u AkaX- J\ J— aj yt JJ *Ul £ « AiL-^a 

AaJjOI cUll A*ft£ JlAjl % • ,0 C-J jsSf cUll l-itlS (j* J^_4aiL 

. .^^-Ai'uiii kijij i,''.iA..f'$\ <i\yc. jii^c.y 

ji>in v-o-> 

: 4 jIUH cjULuil ^ \r-. ^ 

. jLjaYIj ^jjAjlSlj JajcJIj A-k^ali.H CAajIaaJ! ~ 
£ ) OU-^JL * — *-alaJi — • ^aJ\ - 

. ( jUiV» *1 J*\ 

. AaJSaJI CjIL-dI jaII — 

. L1a*a a— Ua!1 — 

- jLlOU AajL$jJ1 — 

• iJljjia S^Uaa jiL (jl — 

A- o- \ 

j jb-^A : mr - Y * Y ^ ^aSI ^i_^jUii! .-Ji -^j-U - 

. CuamSJ jLUI (j * j jajxj : J/tfl • <ruAn&U a^AS^aR 


YA-> 




- V— >3‘ Aoij r .A.^ ^ 


Jjyi\ £->>« 



\ 

^UJI iiLUl **| iSL. 

r i > L'l 

asida.Vl iLJI 5^1 


•iiil t>*J Ostf^j u*#*^ J4* J1A 

OvUJg JU^I) C*iW>U 


: JjVl *>!' 


J-L - _>Ji djLiuli jjSU 


AJ^Ji\ J ^JLV) dJJI ^j JjJaj jLui) i-i 

LjlSad jl$_a. ^-i^luL 

INITIAL AND FINAL SETTING TIMES OF CEMENT 
PASTE USING VIC A I S APPARATUS 


j*- ^^lc. «£LUl ,j*J <j#*j tllLi£ j j! j— s^j Vj 

. s .i.«Vill <jL* jiJI »Ak. 


L_i^ Y “^-^ 

^\AioA-\j ( _ r -iLS Cj'a h >j> * 1 j ^IjSjVI siLill jjtoj) j\i v>Vl kjA ^ 

• j'uTi-^V I \aA AA-fcj j i jl^_^ 


ujL^^ju 


^1 a 4 Ai^i, JJ *U1I *JLi] oij 


0-j - 

Sicis ^> ji-oll. > + 0 ^iLix J) ijjyi jL-> <>. ^-lUI JH ^ 

. uJUll 

^4-ifl JLifl j — 

<*i Jl_p V Uijj jl^lL » ,o iiL*J $ jUi .>-3 6- c>j^ ** 

. dii^uV' S^yb aI» A i<al' 4 aLv5I 

i-1-\ 

: t> UJ%> ) *5j L&^r J* ^ jW 

•± r • • oJ* j^kLcil ftl (> <c- l*Jj *U^b t*l_pjj : Jxbk — 

•lowJt ji jsloll aL 15 j**, ^ 


r.- \ 





CJ j'uilVI J*b - >11 Cj'^1) j ^^1 j >1 

^wailj -laj>_c JSJi ^jic. t*L!L-^Lj! jl .iLaal! .LlU*!! jl ja * l.^jj - <i;>«)l i— l IIS “ 

JUalL O ± a. JLJ1 J JI^IL O ± v. u ->l]1 ^IaII SjiaSj J ± jiL X ± £ • a_Uc 

A^-l— Jit J ^-ajJU ^ ALU* SlU tj\ J ^Uj!! £ « iAolii UillUl Ajj_Jj 

.UllliH jbJ jjSl 

Jl*i Jjiu A^315 ^ll jlx-il <j£-£ lJ \c. ci Lrtl l j- ^ l » A* » j : ^IjojVI *iLUl <j»Ij 5 3 j— ^) - 

t> ^ *>J O-y •>#• • .° ± O r j-k5j Jj «ulL > +o . 

caA-j ji^iL .,o± ur jiaSj > 4 L ^ ±r. jui j.^ <uffl fci jkJ ^-k. 

•j/jH y+j 0# <il— *11 (jjSj jxll i JJ^I C_i jk AiC. j l c jlU O U j_JaS 3 — ik L_*j 

. j Ud L *,0 AiiaJl Aj'Aj j 

• (X— o— \ J (jSJyl 7 c_u3ja 115» X ^ • Sjj ^-^aljS jjjkm* I Jj jli.aa — 
. <_>AL*JI ^ >-vi l % \ Ai Arf A^oU ji £ jA* jlfk-* : — 

ClUl! 0-1-} 

j> ^kui Jc- J-^ajJj ililo^Vl > flja. t • • flja. i T<U—J }\ 4 -i_}C. jJj-J - } 

A—^llSlI CjL-UJI ^>4 jl AJajS vlijll p>- ,-oijj tUl j- jiLIL } • • i_iU>j fj — -u> 

• ( o*W J** ) 

jjc- ^k-Jl Aji'u O+X i » 5a« ^ ^Ia^IuAj kilaJ) 4 jUc ^2i — X 

jUiVi Cil jki. n-x-> 
f \jkl\ A\ j - i 

jki^Vl ^ > US u ..aljtll Lljl j AijjuJl 4^_pUl »UH 4 ...J A>XJ ^ 

^ c>j *4*1 - V 

£-• a Uw'i . xB 121 J*-oJ oj^y I 4^*1 LlllSji jlf> Sj-J ^ lAa ijj - \ 

-l^jlS^ » Ji*)fl aUj jxi jUoll Aic. ^Jjlill J*S^« villiH 

Jjiii uJlil; pi (JJ-UJ ^-4*}' ^.5^1 . V ta.y^l < li>* . » S- 1 — b* *J - X 

. jUlkvU jjjojjlkJl Ajjla Ijllj Sjl jaJl *U.jl lie jU- ,ji 4a«.lu Aai. j 
£ -Wr • JjV' ^ » o jjVI ^i3 jl — ^ — 1! V-JUll Jii— J - T 

^Iju * A^lAkVl An j-Jl jub J A^li SaJ l^JlS- c_i_i j] i A; ;>»]) 

j! • ji^l ilii v_ifljj^ Ulic ^ujliH Ijib . Ajo^aII ^ lu-ij a jj^l kill! <SjakJl c »>Vi 


r>- ^ 



OU-Sll : •>* 


J*b - <JL. jkl\ »>4.rt>l tf J>Si' 


•Jjj * 'Sr*^ a£^*1cJ' *' ja.S?l i^Jjj />• Aj — ju r . ^ — iu 

. (J-U21 ji-o aj)jj (j«jit 4->n\Sj t ;^yi Aji^jj villi' i.ic.15 (joj <a\— * a!' 

j# 3iLxxii iJCV VO £*i'^x <^i ViA«l' jj-ii ^c, *j»y\ jlii A^ — Le jjSj ~ t 

A^ix j Joa Vj JTixjllx ^ * ^jc jjt A-iaij (_:j!l j villi' Ail^. ^jx i^llj£ j jjil' Ja — li 

. jUi* <J£ jy Sj/JM ( <>io ' » 

a - ' + ° J) JW^' • >) J**ao LJ ^ ^>-Ij 2' t> L>-^' d? — ‘AJ — 0 

(jii iJllJ ^1x2' AJJ ijx jslail J » <_£jl3J O ^dl2i 

.ajIIjUI lj! jLv^' o'h v^£* a*-A»J jj*N _Av' 

JLil) <jxj — -V 

^v.j « ( \-o- y ) j«s j jsj; ^ j ^ivi' t^Uoi i>*j • j*! ; »vvujs - i 

J_>iJ' ^IjLilil (jA! ajUiil jljj J ^'vV ' *2l—H ^>»j Aj-1^1* AxjIaI' lll'j x»%J' 

. AlAi V. J 

(jx jS» j l x jl lx • ,° AiLxx] i^y ' jlii a 1>-v J c? 1*. ^1x 2' jLo <jx (jxjS (Jv*j ” ^ 

l>*j OA* jio AlLJlj Sjtf' j$ Aj$' _v l^lxc- Jilj Vij i ^Iv-J' vll — ^J' 

(j\ l^j Aiwxlxll AlUJl AaS *iljjj V J 0 jjV' Jji AjS _^jaj ^ail <jx jli jb ^1*1—1' ^ 1 — »i ) ' 

y^j \ jlvVi «AA t— -LSI o'juai.' ji' JiL j_>-ljlll Q* iShlij t Jji 

:<pn\ 

^usn v-i-i 

. £>\b o v jy j ^Lili 0*3 J?-a 

IJC-U 5-1 j/yi V aLSj £° jc ^liVI ^1411 (>j Jij vl 

. J. I ^lS/1 {V C.UI- > . Jc rfUJI >j Jjji vl J -Ujij 1 • u=A>i ij'_pJ1 

jijtai ^-n-< 

: aJIsII CjUyi ^c. jj jili' <_$ p: 

. jU^y’o /jjxjli]' J ^JxiLxilj Au-oliu' vlilx jl«x" — 

. jfii. y) via^ a-^uJ' cjU >J' - 


rt-i 



Ciu-V' : J,Vl .>11 


Cj> J*b ~ «*iU- >Jl ob*l*l' jfiuj fj—Ail ^ j^xJl ijil! 


jIj j Alj^la — iIjLuxJI <. tj.njj — £- j_j .TiaVi ^ t"iU jmUj 4— _ «aliJl t">l ._* j.U +\\ — 

. ( jbiiy' £jj\2 — Jai^. cJ jjia - CjLoaJI 

. * * y ■ M »^j\jtiual ^*11 — 
, \ r •LuIIaII w‘ l*ftt — 

• J J.^ ' 

. jlfliy^ jl C*~ l\ ijall '_)*''• ' ^C. L~iLhQl* (_5* *“ 


^ — iJl jIj — lij : ) ^^T*“Y t Y> •^•(3*^ ^ J1 .Jjill il:U — 

. i1u*m£U wiLiH ^>J : JjVM c jsJI .dila-*bU 4 j5uj1£oa]1j 



jU/jM t^) Y W <j j tr « l bill HiJI (Y-o - ^ j Js*£ 


rr-^ 



CiuJjn ; Jjfl »>J> 


ClJ&Nl J#b - UL >21 oUi«Jl ^ -»,S1 


-UJjUi p <Ljkj uj 14^6 U (jaaoS) £>U jj^Sj jboi\ V-> 

LE CHATELIER EXPANSION OF CEMENT 



>-v-> 


SaL-soaII <jL- pJl ^ic jaJ\ j» ja-USM aa-£ 1 <*4 u! 

J>ni I A3 4j £ A^jl jjc. Al J 13] 1^311 J ( 'V: f .. . S 1 13 a ■ j’u^ i -_y— i 

LiJ AAajSI I'u t^A^Jj • Wb A*4*' '3 AJp' '3 a '^4 A*A*3 ^31 1 &*_)*&> CJJ^ 

. ^ w.Xl <aLb] 4-auIi 


bi^A t-V-t 

13a vWj 9 . A^LS j] AL_>k ^lAia—li <'n 4.-^1 AAa: <P J> > Ti^ Vl 13 — A ‘- * -- t hi 

~ 1 ^ • • <- )•$ j3 du^V' la&U kliU-Vl £*-=* 2o^X-^ (jA—4 

. ^yji\ AApl jbli' -uic. 

r-v-> 

i~n4..^J aAA-1 Otu ~ 

-uUyi A^p laLaU ^ ^ - jLbJl jx-c. - ,)-A 

. ^ji-jc-UJi Au»£l y >01 ; »j : piiii a*-*^ Sjihji 

5 *Vil i-v -1 

- 1 • • • f»l • , 1 A3A : O' ~ 

>^jl o- % > 4$AJ ^>1- : £>>* jlp- - 

pi till 3 *j pi J /lU^l Apx*J 3aliJl J* ' — ’ •^ 3 - : " — * “ 

. (\ £- > ) 4 J jlp.1 upM 13^ 0^' 

V-U3 > ^jk-Sn pun ( V'“ v_ ^ ) ^ : ^ “ 

. 0 lc\> -JUilj *U!1 J« £* J^iilil J J&U iiAS jP Jjk (3^ '<-+} u. 

^UJl SA\jj Ji r . . u jIaL. Jh ^y, ^i 1^-1121 O^J 

(v/-'*V-l) fSj JS p >-^1^ >pu Y.o ± W.O jlAi4# oje^l 

jjSjj cUafc J 0AC.IK jUAa I ^j ^-bkjll t> O^j' L ^''* ^J-^— ^ 0>> 


r i-i 


■Vl : JjVl .> il ^Ijl^VI - IA.JIH oUJl VSj >,....-il u J-J J jSH 

(ji c£*U •?!_». VO ,jc *1 J- jj Ojj A V J Wjk«firt >1 _*£! c l jlVl oL-J 

f jj I jj Jllij uj_>" Ioa ^ l -* i ' C J 1 ulo »_)**-» JS—Sj jUl_uj 

■ yj\ 

Sjoill y OP-3 -J>3 >%Ji .ljSo.1 ^ «U.J 0- ujSi 

o ± r. J5U. O^U UjJ Jj »*£• «*J» x ± TO jlj Je. 

• SxJ Sjl ja-1 »0A Jali^JI AillL.1 j 

— U**j| 0-V- \ 

^ ir-USI f lji» Olj v-ii^V) <> jfyl <>ip 

•( 0_V ) J^ ! ^ ^ *Jj j* US ^1*31 f l jail 4^pUl LB 

jUiVI *ljhi Y-V-1 

->£' ‘ \ ± Ys <j*jA ^ y» It lsj -^3 - ^ 

u^ iVu^ t tlillj i> JS <jjSj J US t % o . 

• * 0 *SM UaIc. >1 Sjl^JI >i 

^ JJ* 5i**e. £*S» jj ^ Cjjjll ^ SJLl^ S^c-lUl ^ jlj *_J!5 ^jAAj - Y 

^ &A J t^'jds C^- 1 * ^V-J ,v' . Vi ,« ~ j t_lS'j]l JA ji -^.-n <_$! J^A L_jjAj 

J *U*B c A ^1121 ^ ^ 4 ft^UB <l*o ftUS Ifli- uoJia 

. JI <>Ui! <1U J <5 J yLij m 

. ii&jb >3 ^ ( jp 3 c, Jc j’jiiVi c^_»j - r 

: ^ jW^Vl L$_>^ o^ 1 ' jUiVI AiU ^ - t 

^-^JJ <LSJ1 Ai>jl 0 J x. L_s jl <r W . u j: - | 

.AtU, .,o + ^.U, Y1 

mjSV >i>J' (A) j ; >11 .A4 m-JISB - M 

•f—» a 

^ \ +"<o 2 ^J> Air, ^Ull f U^ll ^ — a u.J-liai - E 

^wjj Aic ^ ^1 viljs ^ <^ 5 j 0 + r . S> ^ 0 yi]i SJ^I 

.ijj'ii °+ <c.U Y oAa! j'ul*]l 

OH (B) ^iUJl s> Y + Yo - a 

• ^ '.°M J* 5 ^ >^J1 


ro- > 


U ■■ cJjVl .>» 


J*L iaiUjiJl OUi-jl vS ^-ll A^ll 


• ( B 4 A ) CjIc\ jill — — ft 

: Ji US jUiVI j~ Jo jWSiVl <JU J- o 
• ^ • t® *-rJ& >>’' J Oi (C) AiUiJl tjs'Jj “ 1 

** J- w x o Sji_>z» Aic. ^u f u ^ jl_*=ji - k_j 

• r*' .0 vJV >£>JI j> o* (D)*iL-J! ^ ^ <*+- *oJ %n A 

. ( D * C ) laWjili - c 


E b = B - A 


E c ~D-C 


V-V-> 

: Jj US jyjJl jUliV' »lj^J <1U J - 


: 

c l lUuVl : E b 

5*1 j51l : A 

**VN Wl jiB : B 

: J, US jaJK 4^ j jlJl Jft jUiVI *1 jjj«ftyi- 


*v»«.«Vl jxoj : E c 

<£\Shy\ Sftljill : c 

ScljiH : D 

. j\ j jUll Jc ^ CjUJI jLpiJ jjlS 12] U j£2jj 


ji 4 j-i* A-V- > 

‘J -c A cJ' ^>*i * m V 1 g'jil jU* 1U 1 • Jc. o-liull jj-oII ±ij} V - 

. j UjlL c (jc Aijj V Cj\jjjjS 31 Jlc. CiU*-Vl UcU Ui jLui.Vl 


jjjiisi *-v-^ 

: *J13!1 CjuIJI Je jjjjSSll ^ jUj 





<J*b - 1*A- •>> i-42j 

• jlfliVU o-#juJL 4*<-»l%li Cj'lo jla J — 

j^yi ^jUa, c^io >^11 - 

- Cjll JI ei^jj - £ ,j — !L-1\ ) oU__«Jb <_^UJi Cjl jUJ) - 

. ( — CjUj* 1\ ioL* c_j 

. A*}\+W ilAixA yA\ - 
. L1a*-“ A>-liall 0jloil\ — 
. jUi^u <u^i' ~ 

jLja^yi jl l^Auftl) (J-a^J jx t- — 

:£*l j.01 > » — \ • — t 

^ oUi : ^Ult .>J\ . mr-Ym r .J. r 

. <u£lo-i | " «*)^| 

-^Jr^ »^VL-*a\ ym — 

- ISO 9597-1989 : Cements - Test Methods - Determination of Setting 

and Soundness 

^ \\ nt y. — 

- ASTM C 305-82 : Mechanical Mixing of Hydraulic Cement Pastes 

and Mortars of Plastic Consistency. 


rv-\ 






^ (i- >-V- ^ ) Jii 



^ jUi) ( v- > - v- ^ ^ j 


>L}JI 


(jl^UIL jbuty £^) jl** ('-V- ') <*fj Ji-i 



OU-Sfl : JjSl •> Jl 


vl*LlLJ< ’^Zj 1 jjSil 


ufolSjjjVI Ai:>u ( JJulfl ) ^uJi\ CiUj jj-lfc jUil A - \ 

DETERMINATION OF SOUNDNESS OF CEMENT USING 

AUTOCLAVE 


WA-> 


^aU (jl ^aJI Ai*all )>i> :~u«..yi AA-S jaa5j ^ U.j 

£• «^P j ^ t 5 ^ .j AiL*_pJ! ^jui,'ir . Lii ^-si j ^ 

• v^-e ■» 

Y-A“1 

Aaj Cjlic. JJa J joiill ^ £jUfl AA^P AaAau! 

. £ ' • • *L«.j*uP Ci1aa-^1 Aa^^Lo t_;A- jluiV' ^ jjjVl J=Jj jlijlL 

r-A-> 

. ' t U .«£U CjLu — 

AALyi Aakilj SaL_o1oP vliLa^y 1 Ajjt. f ^-> — j l . >.U JJ C. — La j ft 

. f^ u -d f -Ul) A^l ji ^pj) A^u£V o^pAiJl 

JUiJ) J JaP - 

• {>*42* (jiSjiall iju 5iL*bJI jA 

sj^y» i — a — \ 

• (_y^^ C>Ual jUjV! Jjjj f'j?- • ,' AilJ u'J* 4 — 

: a^jaJ' Jl) - 4 

(_yX£ 3 J*£) Aa^Ll. i^Aam Ci'j AjkjAJI Aj^U.JJ1 jajKJI J -.j - \ 

J Jl 5^ ('u 

. 4 a jA t . ; jlja, AA JJ Aic. -kl^i! j^Ql 

JX^IL \ +• Jt- jaiallo ' 0 • JM • • vlilj jajU^ij ^jjASP aSj ^AxIj ^ 

% ».0 + ‘yij joLiL Y + jc. JL~ II* ?. . JJ Y* . * 4 U- j^-jU^U 


rn-^ 



viU-Sri : J> .>J1 


Cj* Jab - ijjL. CjLiibl '-)t~ J -J- -»*' jj .. ^ -B j jSl 


jliSH JJj o' j^J J%li- © JJ (J5V» J* JifU-JI ^ 0>~^ o' S* »>i “ r 

: 

A*-»* J J** ^ jll^lL ^ — D jJjSL A-^>liJI UjLlXaii ^ jj O — 9 

. Jl .I'— \ o . 

«*■*“ J*A^-*IS JLJ jSS*lL Y e _JJ A_ualiJi CjL^aJI ^ — da J ^- c . O— * 

. jiLIL Y©« 

^a_ui jajI a a D JLJI jTiljiL 0 • li gcJj-iSSu A.rtUil djLa-UIl aj da jj fd C 0 Lcj * 

. JL1L. 0 . • 

J&l Jt jU5-3l lu*- g-Ljl *££ Jj ( nA^U ) ijo. .*1 V, J m- >j * 

• o' 


a-US J f iVi— U jl*Jl ^u-uill dAL! JLSV' A-iad-J) <Jl JS1 JJ o' : “ 

jliiiVI J A_da _jA La£j t ijL_al4jt dlltuiVt A lx AC. j 4j_^a Oja J JJ — ill) 

•0 *-') •('*-')* 

. QdjVla ^ o • Jj ^ • • Oif S-* Aj Ja £ jl JJJ l_lL^aJl O - Q^J* ■»« — 

0^4 Ajj cloll jlijJ Jl*il Aiid-ill Q a -vu *lc.j 0* *-d SJjS'l 0j^ — - : l — £Jj/l “ 

Sjj Jj Aiil.lj i a < dil l L.n O^S ‘-A^JjVl O'J— • JJ— • J-JJ £ — d»J 

cU'_>- *' £J IS AjjJ J*~oj 0S-°' f*^-^ Ajj Jai — daSl j\ — **-• 

JdL o' < ■ . *>J S-»£ • AjjajJl AjI^J Aic- Aj'ji* jlajJl .k « -da O^ ^waiiklilj J jVl jA «/iH 

: aJU! jSjVL 

t . S JJ jL^a O- £ >*■“ _>^1L* ^ t 0 Jal^ ^ Aj^ii s\* (_>-^— 5 jS — fr> “ 

• , • Y + 1 <->-k]i j jlxlj V j (Jl^— »A> • , • V Jc. ±jjn y tJK. >»)>■> ia 

. {JKJnj* Y <J»y£jjjX'\ d^'-i JaiudaJ' 0 A 
J (cJS ^m A >j 4 Y j cj^UxaH QJl^uTJI .Saida J] (J y*a jl) fc*ija i Q»a *4>1\ ** ~ 

1 3f^j ‘-i^£jj jSfl Oj^i S_«Aic. j qja dill AjI^j o - ^ <0 JJ £ 0 lajs Aj L* j ojj a 

. (frLJl + djlijij <1 d^ 

'jf- JiS V oI«i Jl^ J>j4 Y dc. ^aidail cju Jc 1 jjU JV' daJ' AajV Ja O.J “ 

. AjJc AajJ Y + YS1 a jl_ja Aa jA3 *^S[jue iaxdajl l^A q ^£j j djlcLot t-J^j 

• , « V O - d*' JJ Y 0* iaidajS i qa ■ »> > l <— ^ JJjV 1 — i-*aj — 

. Oj ^ -u n SS O A U-x : j Ac-U- jj'oZ; V » Ji Jl^.«ijl,>j« 




: JjV» .>Jl 


Cj*jU»Y 1 JiL - Cj'lIuIi jji j i/_>*A 4 ll JjSS 


ji*=JJ V-U21 3 ijli- jle. Ji 6' : dj-k!l i_JjUL j\_^ - 

^ >A I^J 4 S-iL^aUt <^Jj\ ^Cj J.jk ^a jaiul) ^ 1*5 ^ fW. ..Jl 

. (w-t) 4 [\r-\)£j J-h)i 

dllail o- A- > 

j^ilL UoxYoxYa jU^ Cil^J jjSSj 

. jl^lL Y,c + Yo . '^>3 0 * J'j o-La » jU-* 6^, 


jLiiVl ^-A-> 

Y v ,o Jl Y. ^4 j t_iHyjl a*j ^1 o^ 

4 ^ ■' - V 1 YY ' cU ^jJj % °- (f. JC. V ^ull ^ Jij 

: t5 JUH£ CjUjJI jo^ |Mij 

^ J l^lalL} ^LS ^ J&till Oju ,li*L ujllill »1 j»l » - \ 

ur o -^ 1 s_J'ill i_»__liJoJl £±> .,■&! ■** ». 

. jU-iJl k j^xL L $ IK 4 

5A L*Sj jj-US r )jS Cii **-Vl ^ ^ ja *\6 . ^ Jlj* ijj^— ^ - Y 

* (°“ ' ) i^J jW*»Vl ^ £“*• 

^Aji JjVl <LW' -ijCj J&Ja uA ^ ^ -. i> a n g — Ja JJ - r 

4 lim . ni j Alkali a!- ^Luiii l_Jllll LljJ !) U l 

cLu! < jk l k « LTiljlia J^aij £-k~li ^*jjj BjLjj H Jl_)_: 

. cU*Jl 

Yr % 1° u* J J£3 v o^- C)li«JL ^ ,jSn oj-^1 - i 

• 4 ^.^' c>° £* y £ ^=U- • ,0 ± <c-Ux Y t oaJ Ajjl. ^ ,0 ± 

<k*J' jlij J vijLiiUil! iil c li! i s^ll jSll {> l^xi j cjlljuJl ^ 1 — L - o 

‘- 0 ^ ^ J>ial ^!j 5 JijkVl ijjli- jl*A ^a U jy±x> J y*. j 

• jW 1 ^'j 5 ^ lj*«j S 4-3 O'j^ 5 ' 3 ] 

^ s^Lki: Ji L£ 4 yi2ll ^1^)1 ^IjLc ^ j CjI +5 jL^.^1 

• «■• Jj» J'^Vl Aj jli- j'l^j <U«J1 

L^J* 5 «^.J Aa>Jl Aic cXj&jSjVI ^ CjU j«ll \ 

^ai^J tUl J4 <jSIS <A-ftS ^ l — J^jJ.jV' (ji S-X>JJ ^-uUl jUail I443I 


l\-\ 




^i-V» : j/fl .>1 

^ Q* % t . - V <j£ cUil ^ oA J J^VI S_A-i <1^ ™ ^ 

. UCx^jVl 

jV' old b. j^i- ajj^sH <>'— ^ >ij op-uM Wj lS— ^ “ Y 

Jovoj A^>> ^ijSj ^.u^ll JiL jlijl £j_p -^J *V>A eJ-Ai Cr 4 ^ 

AjI-Ij <Lii VO J) io ^ ; ji» J K .a A» « Y jjJ] *Ull -=“ ^o uj — 

. <jp-*ili 

. V^-Ki t£]_^!yj ^joa— ul) - i * JJ ^a lIjIcL-j w'^j &.1aJ Y -lie jliafl i — iaa — A 

.Cftnauj *^l~ -l«u JK..J>j« • , • V l>» L$ JJ L& 

^-tys £ fj\ Jib .Li^l JjUL ^ ^ jV C ^ ^ 

* ^ j^-ll laa . *->H £_a 

^ • (je Aj jl_>* jJ J»jV *L ,y £*_Pj <■ ■ £ *■ -Sj3 ij ~ ^ • 

ij\j^\ a*jj .jnk^Z J J) j jUI t U AaUiJ r oU' AjA* 

•. 1*1 i_i.jjJl -lie. cUil ^ C:Ui*ll vil jS jVJ ALLi > ° J**^ tr AjJ" Y r C 5 — ? 

. <_$ jit a1£.> 1 0 

jjull L .'-^l £* • ji±- l*£ <ailj ft ja $ _^Sli* l^A 3 0“^i) — — v 1 ^ _ ^ ^ 

• d >» ^ 

£jUiJt V— A— ) 

a£LJ 1 Alyl]' ujla cr^ Aj jU' 

Up = L l - 1-2 x 100 
Lr 

: <±ip. 

• Up 

. ( f* ) > n . ^ j J^ia O# : L] 

. ^ J jia J < >1U . »1 \ J^S <jo*J' 0" * 1>2 

^jUmwJ 6^_>^ Ail— -i' Lijl-J.5 A'» 1 « 1 JL_*iJ' Jj— iaJl : L 

. JIaj iL Y o . tj.^J 

. ^ aia\ <JU ^3 AJU-J aJU ^ jSj - 

J\ /\-/\-\ 

. t ^ . . ^^iii ^ a^ j > 6- % • .° cA ^ v' v>i 


tY-> 




Ot J*b ~ -IiLLiaIi i» j - «*1 j jSjJ 


^-A-> 

; AaJtill dlUl^Jl jjic- ij 

• jLl^V^J (jiAjlilj JajlaIU OlxjLuJl — 

jUi-yi c_Jiiaj cjU ^UaJi — 

frjtj “ cAj^II jj - £ jj—iJI ) 4 — -alsJl CjL_4 - 

• ( jUiiyi cl j>} j-jjlj — L-jjj^a — OljoJl 

. ul»lL^>\ j,Jl — 

. LUjl* A— ili^jl — 

. jbai.pu i-pl^-ill £jUill — 
. . JjAill JjOa. - 

ji^yi j± jt id** o u^u j - 

% • , • ^ j?V Ja-MU j % • , • O ujjiV ^jIjJJI c-iucfcj 


j4-^J > n / y £ y ^ . f . cjii l^i jji - 

(^ 11 ) au»Al ^ J_p 2 : ^jl^l .cTau^&U V-M-Mj 

. c_£K ;^jVi 

^•^ili cj 3 jjjII rr^.^Vl \ t \w < \j\io, ^yui Vjli u*al _yJl — 

. i \ . . 


tr-^ 


■Vi : JjVi . >i 


Cj\ jUkVt J?b - CiUiall j^iSj 


A/n^^ Vl cjUwJVI jLuil ^ ^ 

FLOW TEST OF CEMENT MORTAR 


r L-t 

• vWy J 4p*jjVl AjjaII pljl -ij.Wlj jUiVI lift 

uiA-fJl Y-S-1 

«>^ JW Vj » J^iJall 1 *jjL 15 <_$x* Is j»-4J 4Jj+ js .1*1^11 i— i-^j 

. cu^-Sm ^ cjI jUiyi 

iiiUjjju r-^-t 
> » < i 'j« a^U yi«|) * < ■ — 

* LeJu ^ 3 y ° W-^J" wiWbVI Ai y> <hc. jL5 Jjjull jb L <J Utl c5 ft 

. O-U ^i 4 fb-ybb 

+ Yo • ) •>* 6- **J» 6- jUa] i> OjSS : ul^VI s.v-^u - 

jX-ai- Ij UUftUl) . Aulc. X.U1.J ^kUl ^jjb Jj-C. Aj J__ualo ( jo— JL. Y.O 

» , £ . ) Cjjliu uj** loJj ^ j2l J (jLcj jl—Lyij 

.^ISl^VI tjiiii] ^ia. c^jJj Lo«1a < j li±kj ^ jfl S.UgjJl 2 J*c (J ^ (>vlL 

. HRB YO ^ <] ;iXaU ^ Vj ^jiL. A dX, ^ , 

• ALiiH ^ ijjJ ^ • • 4&JVU j5K o jby dl : dlj^a - 
: *JUll -WXj JijjJ' £^iA-a*j oa?u JC. • jUc. : uJljQl - 

j3ao 1L» • ,o ± V . - > uoVl >2\ 

jlaJU .,£> + ^ . . = ^libB ^£Vl 

ji^a- .,© ± o. - fAijjf\ 

. v^V' ^ ^ j^. jj-Ul. : £ ^ i_>-yu - £ 

CjLi^di o-^-> 

«** iviiJI Jjkj Ajjldl jl jJI <i ^ ^b c] j»l_, 

‘ L ^ 21 *‘- W OJ^ •J* ‘ ^ ^ <J U ( ^ o-^ ) fAj jUliV* 


££-> 


ou-'tfl i JjV\ .>il 


Cj\ - a*A- _>-J l CjLuJI J ^ j£* 


jl^Vl n-*-t 

£-* 'a*1* ujHIIS jjaudl ijj^J L.U.-KI SA^IaI! ^iajj__i-ai\ L_i_Jtffl £ — Jajj - ^ 

• SW' U^J 2 

. s_^a ^ ° <L-L <J& <il*A (j^iLlo 4J lc- bLu — 'f 

. JaVjyjkJsMeij^-r 

A_«A^a V O i j,uaj l*u.vi ilAill JjjA ^ Aj_}j V A-C-_^— J cSJ^waH tJji .5 j — t 

. <i>JI 

J * 5 J ^ J ^ CjUUjI ^ *u _>iaS <_>-LS fi-* - o 

• J^VI ^ 

£iU^\ v-^-> 

iuiljiAll i^3iJ <*jj^ ^j-5 cjL-JVI Aju iajjki-o jla$ fJ — i 

: \a£ »_>L~»£iU 4 j jUI <iwull I.a«»a/) . . — IVj £ jSbjj 

^ • • - 4 i \ ... • .1 1 < ' jtU Vv.m . 1 ' ^ jV-»«U 

% , \ . . x - vW^J a jj‘- n s...;tt 

\.. 

AjAaji ^ jLSLiyU ^.JJJ <1 ^JluuS %M • ^ y>. SjA$ \jI$*J1 j' Aa.j A$j 

ajj i.t-.i a : j \u.u a..«w 

jijfcil h-\-\ 

: CjliUjil l _ 5 Jc. jjjSjII (_5 jliJ 

. jliHyL JaaaUj CjU jliuJl — 

~ V. ^ JJ — ^laII ) \h\ \ \n ib i .-oliJl dli! a jLlaB — 

. ^LL-ai ^ - 

. Uaju. £j\j^ ^ 

. *jV» gittlft - 

j\^f\ j\ 6U' oa\1u. C)U^^U J - 

&\j*l\ 5-5-\ 
A^jaSIj jUOU OU^ * 

ASTM Standards 

C 230- 83 : Flow Table for Use in Tests of Hydraulic Cement 


to-) 





kill Jjb - A-uL- jiJl wliLiaJ' j 4 jSll 


4j£aAj AjILc^V' A.‘u>«.^ juiaj jLSil ^ > 

BLEEDING OF CEMENT PASTES AND MORTARS 

fl C. >-> 

A / i U . .S fi ^aj ji.iL J Ja*u« jl£*l ^ij^iaJl ^kij 

Li^ Y— ^ 

<ipx> <>» CjUaii ii jli*ll gj'Cull tj j*j\\ j4_Si.V' — A — *-J 

.l ! a U ^ 6U ^K»5j jJ OjjS ^V iA ^j *1? j 

cjUjjju r-> • - \ 

Jj3L4 — 

a^j J£J jJl j) r i U uiVl <^>C - J) Ael^ajl J 7^ul' ^ ^jUJI cUR 

. (3- j 0-^ 5 J£1 ^>.1^* 

*JU* - 

^ } U&l Aj>*R jl clilAAiiV^ A 'v»r - £-1^— JJ -c'uallj g -k A iil £ja gjUR *L*!l jA 

. <i«JI ^> 

• sj|*tot-i'-i 
• ojf^Vl 

-•J^' UJJ ^ ojjM Sj*aJ jijj jl : uVJ&lj Oj>-^ •>- “ ' 

0 • • • pJjR *Z&j& <*-» Uj£ J f jlj 4 ^ f* J jVAiVl OlfUala Cj' laL%J 

• f)j* ° • • • y* f5^j l j*- 

Aj^L-all ix— jl« iaUxJt Ja* JSuj V j jaC. ©aL« jj* q?Sj ©bl — i_j 

** > y o& j* y ^ ' ° '*aj ^ 

* 0 y ^ r ^JoJU Cjb ojSjj i <Jji- ' f, ‘ y.** •Jjafc 

. I^aIaj' ^^ic. O-alxla j <JXJ ( J~AjlU \C • jM t O ) > 


n-> 



•V' : JjV> »>!l 


ol J+iX I - V- >5' ijii J .--J Lf j jfcSi' 


ji A. a>»U ftlc-j «>• jl$p ^jSjj : <_Jil— 1 A^l j] plliS— L j ?t_*lujl jj.U _ i jl tA — -Ik. 

(JS iJU US * £*L <JjJj (> Uajala) ^ jSj S jd^l 3 i jA\ 

u>iU>.. & l£jl J jS-JUXo >L jSl*V — ') 

' r ^ j^dJ ‘ ' 0 * <j — >jUJl ^>aj— 21 o>-^J 


.4iUJl (Jj3 jUjlL T A £iJJ 2 J *U jll Uiail <iUJl y-ffc'i jUjlU 

^Sj (JS y* ^ ^ <1 jU^IU Vo ^IsJj _>ka 13 ^j.yill ^jS j ? Sj 

^ _p jA US <iUJl ^ic. fr J^i <jj AfrUoll ©UJl jol ( ^ — ^ '“l) 

^>-3j21 3oIi .^r^ll cUl ( > - 1 • — > ) ^Sj ^ ^ 4 \ j . ^»-.n 


ojlSjjl j Ajj—S^>. j Jshj V jJju. ^ ^k* jill 13 a ^unj . jUjlL Yo j__kil! ^3 
. ( \ — ) • — *1 ) j*J j jSdUj jjjxe jA US AjUoJIj T^pJLaJl ,j**Jl Aic 
. (jjUil (JUaSmiV! Ajc. U ^l ld l>f lc aIL^U <jilS j jU.ai j ^11 
V_jlj^ tJljA <jjS 3 V l\ixj U4J1J J fjjj ^UjJI <>* 0“^' £ — -ill 


^ciJl <iU.j t jUj lL Y i ^xiil ^ jUJ . <iyui\ *1 Jl - ua «3 

lJSJu AiUJl JjSJS ^ J Jc. .^-UDl ^all j^-J jl_v jl— • ^ 

^ . >JU tn . ^ JS11 I^USJ ^ Vj joLIU XO ^Ull . tf> jlj 

SjIa-i f b . VU b Aj^iS’l c5j^-Jl j ^ Srk*il l ^-UU j jjj—Jl ^ i ^S^l_Jl Jj ^ jj 

O^d j' J^U. ^ VfcA'l JISj jl ^ .<4-11. <^_JolU. 

5jo9 t_DU. Jl Jj ^*^Sll ^jS ^ £3_>_: Jjt 


JiA: j £A^J1 o^jiJl 3JU. ^ jU JJ #1^. dilc-li? j3 ^j^kVl c>3Jt* : ( ) ) A-Ja^ad- 
L^J 5 V-^ 5^ J - 1 — A_i J .<,^jjfl 

•^J^il ^ J^3..lll (jA CjUUJI a 1 a ^i«j £ jUjI q* ^j—Vill 

Lli^4 <*3J Jc. ^dajJ dl!3l J t^ljl JoAVI jL_4^ A_iU^ . j—Lj 


dj!3 AJ^Jlj CllkM^V' Aii>xJ ^ S/ i Kj . J l r>K 11 <Ljiaj ^A US I^SdlSxJl ia^UJl — J 

•(>*->) fSj J^VI JJJl U« jaUI f l ^11 

( °' ~ 1 ) jUUVl JjU! 13^j «_jU*JVI jLUL ^Ja y» y> US:^jI^— jVl 3 a*^L» — a 

('- ' ) fSj jV^Vl ^ JJJl 1^0 vW^Vl jUila y> US : v’u-uVl u*M - j 


tv^ 


: JjY • >* 


- 4*iU>» o'JuaJI ^ 11 JjSU 


£jjjj£ J>tI* J-^ Jft-» ;> jaLlLa 0 . . : Sjc-UI ji .**11 - j 

•J^3* 

jS-»J IS 'J^s jl-J ^ .*1>*11 <> OJU^JJ^ 4 jj— ^ Jr *i 

jau aS \ ^yo Jjull >..- u ** j iji •» _P*jS' 1 <_D^ 1 — frl cj- 3 J , “> H 

o** 2 Z ji ; <**il q± j*j 11 <HjfM*j J o^-s ♦ch*' jAl <>• • J±*^° 

4j **j lZjIj <j! *4 Ciiu ojIaII ^l^aul ^ jJj ^\*-\? j . IjjA*- l »«n1 o-iLJI *1 a £_• J^lJ' 

.tliA 

-1>* •-! .-1 

X —XV *1*11 j Ja^II j CjIwS’ 1 ojl_>^ <sw_*ij Aijiul UJ 55 J t^J-d 

. CjljLliVl f ija.) frtifi i^llij % 0 • (jc ji'a a! 1 4 n ..u ] > <j^lajll tJIj V*' J i _p 

: riiaiAt 4 ii)fr jLuil — i 

jljt) pj^j ( jliliVl <i*c <jjj£j! *Ia11 qa ^1_*x ' 'Xfi />i«. J fl_)^ XV • • dalij — ^ 

: Ji IS \SJS^ <kliJl 

*L-Sl ^yJJ *— iLjaj tiff. J U > H *1 • (J — S £ — w»j — j — 

.( 4 i&/tjj*c>± u • ) ^ 4e>-, jais ^ SAJ icuji 

^JJ B joill .1* ^A ioiu S_>^C. tJAA.-^l) B^aI 41 , l> « n •ilji-J “ 

4jL <laiaj' ^ j-i»*’: y i Ul-> 11 *lc ■ i_ul .* diL-alll — <±aiaj\ ^a 4oa& <11 jj 
.<SjLJ1 <c- _^J 1 <_*iij c>lll ;Aa 1 daliJl .iU$ i i__da j (jULaS^ ji cUa*^ *^*11 
L5>*- fJ ^ n>»H clc-j t_>c jau <i»J»Jl ^ jfc -klaJ! <AaC- ^ ^ — *u - X 

jilll! tie ^11 iiU. M <jjjLil nltut f.1 jl-il ^IaaaI < _ lit ^11 '_y. 4jj1uia <ilaj .!> 

<jl~^ <jj*-ull bIaj] 4joaJ s.'y j . 4oi\j ) O <J^ull ^Uj] Uj • J-“ — <S^* ^ 0 

.jssy o*}oW 

^l. V^l .iiL >aX . ^J\ y± ^ajJ <11^ jJ fli j 4jo«Jl now ^uij ^ ^a^jII ^uj j 5 ia j — J — V 

.(>->.->) ^Sj J^ilL ^ ^A ^ IaSj JJ^4i>Ul ^LaaII 

(O^J ^ ^ ‘1 ^ — “ <j_kij - £ 

.jLoaIIa V>,A £tii jL 

. £ jloLv ( ■^>">1 1 ^ _>3 W-e»i j ^ 


i A-\ 



ou-Vt : JjVl .> il 


mj+lW jjj - .lAiufc r*~*^ Jjsn 


l^lc. <in.J' ^L_*Jl 4_«^C JalluS ^1 Vk~ .Aj ^k Jj\ lJ) C_^ u» {Z — i — " 

>u ^ 

-Imj 4X.L. L.i^j e.1*] quI j* 'l ^-l'ft' jS fJ ^jV' spl j£' ii JJ J — ** ~ ^ 

cilljj 4 Qijll" ^frlU Jj*. £>'& - >-ic. ClUl J*" OX O J& ^f-3J fJ *■* — 1 * — 

. o^i'uu Oibiji jjin UAi& 

JjLJI k_j %-*i* £-U.j) 4 jjajV' <JLA>Ui «4 a11 CiUaS bS^jj; J^i Jjl *» — HjYj “ 

.S^U- Sc' j5 J£ Ail JjS <Jl 

uuam^I <j>* jl^Stl - V 

j jLSiYI Aij*-oJ (j-ojR 1 ^ Y ° i VuM il <»'_>^ ^ • AaiiS ~ ' 

£-ia I^« J& l( LXu^ % W • Jj % > • o Joj lo i_jU*i*3l <3 . jJ f*>-^f *'*— * 

jjjj -> <i ji- *J— £ J 

.•“ilUUfl <'\\*,.} j\ C LJ' ijjj^ <a-a" Ail v-j^ IAi a " <— J j — ^ — X 

^ *'_*!' % *t J) % O • 

. tfiUft tfjfibjjJt % 0 * J) % ** J 

: Jj La£ K<y>l^^ i k\*»" jl^el ^jj — V 

\*y±]\ Jk-Ljj #.U' Jj wliAi-V' i_iUi»i ,>J AC^I ftlfrj AaliJ' ftlo JS £xbj ^L-J " 
jJajI' ■ « !.>«" I ^ iijii I o jjJ o + ^ i • ) AV.Vfcj <CJ*^ — J o-i — 

UUH ^JJ 4iUii’i 1 l _>^ib cD*- 3 - frAaiJ ' — 

o- JjV' i J^c- 0 ^\ J^ijc gAhiliXuJ XjjJi Aju J ^}\ UL-J* - 

<_glaj£i £ AJiJI *\£- * l .u' jy: l1iL-a 15' *JJ^ ^Aalii' £y* <±o£ ^ A]' j} ^jj • jjiJ' ®^A 

.<-£> j u-^ . 5 ^ ftliaiu »Aa 1\ iAaliJl 

^ ^ISJ J^Ci ft^J AnLbl' Olou ~ 

J Lr ic. (*'“') P^J jbli' fji (JAil' ->?■>» J* ^ ~ * 

uliLul*^ ' • u-i'^o-JV' ft >■ Olio Aj^J^ <b& VI ^u> yZ> ^ 12C- 

5j < j^>l^.~>fl ^jj tj jiktll 1 .^—‘V ' (3^^ ^ klf Jl j^3j ' ■•■ V > a — ° 

. « ■ kfiifi Ail k_jlu-5V' jV^' A_sAil-V' 




: JjVl .>* 


Q'jUxVi C.L 1 UB J >11 


oi*J Jai^Jl clc-j ^yi Sj^Jl (j-5 ^ SuJ Jali ^»JJ o^JLL- cjL**jVI jLl^l fj* J MJ — 1 

.a*£ r. 

«^-j o^j 3 ^ ^ j£ (j* &f*j b jj_>* «_y — v 

o* <al^j Ajj*fo j-tku. jutJj* J aSJs J£ tiUxJ j olLL ti£*j Jc 

. 1 Yo _>kin AsIa AipJl ^L«. JjU jjL^ial v T jl 4-e Jl 

. t "li *.«Vi Ai » P jbiiJ A«^L%]I Cil ^kAl! llila jlilAVi ^2> — 


^JULill 1 - 1 .-> 

jjV' *i£> Odj^n J 3 U. i~u*n ^jn r \±±i~L ^u^vi ^itu uU. - 1 

: Ljk ^ Utii- jliiVl <> 

Rb = V, /( A * t) 


• ( ^ / T j“* / r ^*- ) — IL LalL g r . iVlD Rb 

• ( f**) — ^ ( t ) fcjSill jj.liJl <_ijifl cU : Vl 
• ( T (^) — Rj r - Vo ci^ y»SI (>a jL llkkJl : A 

. ( *jRjRj ) ^ 1 L» ^aSD A^S <j_& (> jll 1 t 

ioUJl dXL a 13 o_)S v ilil— V» ^ j4 J^ll \Jx l (Y) 4—&j±1a 

&^\ <>J* J r-J 6- aA •» 

-l^-^V' ^aill JfcJL J ^Vfci^n £^w»ll 


r^yL L£ a^m ujluca ^jj - Y 


C B = V 2 /V 3 


( r r - \ r ^- ) ^aiH : Cb 

■ ( f* - ) c ^ ^> >>n i v 2 

Vo _pa2l t_ 5 j j5 Ciaj A«51j31 Ai j*l! jl AjaajJl AJ . -v^ j \ ; Y 3 

• ( V ) j^ 

• aSC t-J _paV Ajlmij ^ <■_ )1..^ ^ 


jijiill V-1 .-> 

: ytill ^Ic. ^ j't-v j 


o.-l 


CiU& : JjVl *>jl 


cJ^UiVt J*b - oUuM Vi j il J jSJ* 


- jUj^VL' ci-* * * ^ A.fl'^11 CjU ji*_«Jl — 

juIiVl t_Jlkj 4-aUJ) CjLjUaII - 
“ t «Uj <— -UJ1 OL-* jLtJI - 

. ( jUiVI f-jfci - CA^H 

. <*fLcJI CjlL^al yJI — 

. UL**- ^Miiui - 

. jlfLi.^1 iajl^jll 0jUiH — 

jUi^yi j! CjliiJl ojllx-j jjC. Cjlii^^-a ij\ — 

^iUUl jjjaj -JL A-) • — ) 

£~xu ^ j jU^V) liA jLiojl ^ 4^ oJ)jic J1C- J&dl oULu 

• t^lc. J£ 

jbl£*2xj \S^^ai\ iXjliual y* ~ 

ASTM C 230-83 : Flow Table for Use iii Tests of Hydraulic Cement 
ASTM C 243-85 : Bleeding of Cement Pastes and Mortars 
ASTM C305-82 : Mechanical Mixing of Hydraulic Cement Pastes am; 
Mortars of Plastic Consistency 


<n-\ 



V’ : JjVi *>JI 


OI Jib ^Ji oLiul Jjiii J ^ ^ _>—OI j jii> 


f'bJI Sj^u J l AjV»A«flVI AJ^n ±jA^j jLlkl > > — > 

EXPANSION OF CEMENT MORTAR BARS 
STORED IN WATER 




**4~“ J O cUI Ci^j U j~L C. n *Jjfl y> CA; .jC- ^ — «j i-»5ja-_j 

o! J Ul£ c . vU .Ail; a^c Co' j LJS i C i . U u fy lj 5 j CjUj^S 

. *U1 Ci^j o j^i-JI j S-iL- rtUl l 4j C jIuc- 

c-aif]) 

S^LolJ! CjUjc. ^ C-Wj jo-uJ! a_*j 3 0—=^ tj ? jii i^Vl '■■ a <_Jj 

. ^aSa Jjill CiUmV' AJ jliliV' 'AA ^L-aj 4 cUil c< «C. * JJ JuJl j 

<-«jS J b JJ* CiUjjjS Ax-J ^ic. liL.rtl.Jl AJ^Jl CAi jc. .O «j 

. Cii-»— V' ^ CjIj^aS Au-u Col j U£ 1±aZ]\ 

s_>4*Vi 

fr 4 ^ o'JjS'i CAL-alj* Jiu O' MW : jjj" O'Jj*' “ 

OjjH Sj**I ^U- J2 Vi Jc. » (^ fS j jUil) 3 jj£ull CAW JL-oSVl 

. (_>- LA/l b* Jc \*2L' jjUj Jj X (jc. 

£*• <3*“ J MW : JjlAl jli« Jl — to_il j2l J 4 > jcJI C»l*_>l> jll - 

. (i ^ j jUii) ojjt jii CiUai >ivi 

•jl j* A^ ole. %^A ^jc AijAlL ioj-uill J£ : Ajis^l ^JI«a 11 Aij_c. — 

<-Jljl3l (Jib ^ J CjlU«JI ^Ca jj ij^iajil <ij& jii j2 J u!j « SJ 1 - 4 ' 1 Yo 

- * ‘-‘jl J--aJ V C n- » j c U1 ^ild jip. ^aJLa j t La 4 j -_pa 

LS*J Ja^UJl CAi—al yi 3^ O' 1 ia— lil' j' — - 

CiUuVl ^ISaJl -Will ALjk, Jjlj jA L£ SjjiUl CiUal jliVl ^ A— LjJl j 

. (U-^ ) jUiVI J Jjbll V*i &S\ e l jffl Cjb 

J j'j J* ^ -iali f CjUa^I^* 3il_3 (J M >i : Qj_>la — - 

. (° - ^ ) j*3j jUiVl ^ Jjhil l^j ^Vllj ctlCll ^ j jliib 


or-i 



.'ik-S’l : JjV' * jaj' 


ijl jVfUkV' - iojUijiJ' kiuj { , A. *t S JjSll 


Ijlx-M Ifc&l+i# CuL-j JkJL X Ac x Xo x Yc jUAj Ajj^^L. ^ CAl_u*A' - ^ 

. X ,o + Xe . Lt^_pa ^)ij Ail—*" j 

. ^ ^3 J£1 ilk- .^ic. — X 

: jUi'il o-\\-\ 

^J] X • .\c <x. N A'Lx^H Cjli*-*]lj ‘—Jl jsll -l ^1 Aijx" Sj' jp. A — ^ jJ (jj — £i 

X ± XV kk" cL* ojl j=k Aj* jJj % O . <^c. A jw u" jfl J*J *i J *-).£ — * * — XY,o 

. Ajji* Aja. j~ 

1_J1 jSil ^k~jV' <jU.- UlsQaj ^Lflj ^ jSbll 2ju ft' ^ — ' 

^ JJ^J VI *-U" *.14, ^ kjjJjj iU-lk-aj 2 xj C-jltjUl -j-0 CjLja" £ j — i ij* «J ^ 

d*b j; 6 ui j' j± i ^ Jan ^ ^ ^.V' *^1— i o-O 

. Ak*" 

x * r kuu el- i**<. Jij ,*' jf ' rvo ^ r-.uJ o • • kii ^l_j - x 

xr . J J_u ftljA ^k- V J 1 

. 6.1^4 ^Ac l 5_^- ^ L5-^-' JJr" £ '>*' J3 J^ik 

. (i- ^ ) ^Sj jlfiiV' ^ JJ-il' 'a*j -ij'j _y* L£j I ft/ i Ki * ialiJl AjL*C- “ r 

^jV' ALkll (j^M 3 ^ AjjJl klk el^J — jjM J — «J ~ * 

5<-ViU ^ ■ >< £ ^UlU j£-l— a (J J^-J Ul j j >LajJ ^L-aS’ ' A. Vw l^J Aai_Jaj j 

^-iiivil ^jAJb •-'jj" J'Jj iai iajj 

. frljj' A.ilaUxt Cjljlia tljjjl J-i ai-J 4 '--liUl' ^5-^ 

X + XV* ^ A^ji' A_aJU_JI SijC- ^ oj-iL« Uj^aJ ixj CiUiftJl — 0 

Aj^lajii £+ acL- xr Jj XX j£ Sjjil 1^2 <±y* 

. ojjZ L- A-k- vL-il kjL- ^>- Aki^j 

( *_L-ajJ |»J ^5 J^S’' jjc U A^^ Akc- JS ^_lc 4_Jl jiii ^ j V ua i ~ ‘ 

^ r . JS3V sjiij AiP- A^jj X ± xr iji^ ^ cUi' ^l_^ji 
( jl ,^lc J1 ^kV' Aj j\io ^IxVujIj CjlijjJi Ajj\JjjV' ®ft'_>li' -> — ^JJ"'J — 3*^ ^*_>— J 

kli A.k-^1 (j* Aj A is*- X O + X t iic- Ajj'^jV' aft' J--kJ' — A ^jj — S j 

. eUlb ckj"j »»-4k^S 1 ' 


Oi-\ 


CxU-Vl : JjS'l .>31 


CjI I JJj — I* A— 'i-.l l .W, j .J>jl 


4j ^ Sftljill li.1 2—jlj - V 

4 >J1- v jc- ^ >1*JI 4^*13 ~-k-< *l*!l ^U3 j\ JL V*l Jc- A+kjll AjJUJI <s^lj 

. L_lj1j-i]l > lijrt') ^-lc. -klkJl J 

l-Vi^mSN -kk. Ak^J <>. k L jj ^ ^ 0 >Sm jk S-i^j vUll t> ilA^jJI £>_: - A 

ALjJl J^k <_>.& pj u-kill Ji <ik J (jlUa aJ*L CalixJl £_k~. £— *jj el — Jk j 

. <jjl^_i33 ocl>l! Jl^k^i AJjlL. jl^j 

£JUU1 1~> > - ^ 

: ^Jj U£ cUl ^ ijj^i_Jl 4J jxll .1.1^111 AjjUi 4a~ull > /.— >* - 

E w =^- ~ L| xI00% 

L 

: lIu^ 

• *kli t s* a^j^ AJjxJl jsaxjI Aj^UI Aj-u]1 ^ : E*. 

• ( i~ ) J >k o-'i., ^IjSjV» j>k <;* <$>!» : Lj 

• (<~) t. u Jai Jjk t_>-l±*j |*JJ A i <li*]l J^k >J Jjill : L,2 
^ jLo— J Oikwljjl >2jkS\ j# Aal—Jl t^jUi j jUlkVl Ai »1 Jl_*i)l Jj_kB : L 

• >^4k T 0 , Jj&j ^ 

t — ) k*- > i— AbUJ uUj 11 ^Li tJS ^ o jjU-oJ) i i •>>.« J jU jj^jLS ^oj : a. ^ j -» 1 - 

-iijj 4 ^k-aSM Ali*il J_^k > % « , • • ^ Vj^V <-jl -uJ3 ^ JJ . Sjl j aJ3 

. AiIIa!* CjtpljS jj-Jji Ja— yj> 

Jijj}\ V~\ \ — \ 

: aJIHI ckUJ' Jic. jjjill' 

. jkliVl) J 4.^1 All i!jI« jU^JI — 

j kl a iV l 4 '.)1 kl A— alaJl djla ^l«_cJl — 

) C.-IL— Jb - — — 'liJl — \ — o jLuJl - 
• ( j^kkV' .3 — CjIuxII kxii. 4_j J^>k — d)lL*J3 

. A * jl -a l l olio^al ^ aJ) — 

. kk*-. A— .Ikll ^jllill - 
. AjVii ^kiii - 


©o-> 



> ~iU ..Vl : JjS'l « j*J' 


JA: - C*LllA -A * 1 


jU&)M j\ Cj'lujJ' L>-a^ 3 jU*-» jac t_>' 

^*31 A— N > — N 
jUlOU - 

ASTM Standards 

C 1038- 85 : Expansion of Portland Cement Mortar Bars Stored in Water. 
C 305- 82 : Mechanical Mixing of Hydraulic Cement Pastes and 
Mortars of Plastic Consistency. 

C 490- 86 : Apparatus for Use in Measurement of Length Change of 
Hardened Cement Paste and Mortar 
C 1005- 86 : Weights and Weighing Devices for Use in the Physical 
Testing of Hydraulic Cements 
C 51 1- 85 : Specifications of Curing Room and Water 
D 1193- 85 : Specifications of Reagenl Water 

CAN3-A5-M83 : National Canadian Specifications for Portland Cement . 


o\— ^ 



S'l : JjVl •>!» 


JA: - JulL. > i» oLuJl join j j jS> 


CjUj^lli Au Ia a ^V I AJ ja3I JAaj jbiil ^ T — > 

POTENTIAL EXPANSION OF CEMENT MORTAR 
EXPOSED TO SULFATE 


f.jaJlSii CjIIj j& <a-uj cUl ^ U ^ Ak. Clic-ty A 1 ^ jSh_J 

(> Cjlljc. aa*j ^UL OtujAii A- V i V» - L-.;. .^ 1 ; 

. l ,i \ +. } y\ (j jj 0* % Y <.i+*\) v.-^l liillj ^lf- ^ t " i V — 

ciA$J) T — % X— > 

<* j\l+ <i jiu dUi J ^Ll^bu j4LkVI •Ik r -N^-.w. ; 

• Ai-»Sl lLJL o* ^JjlL % V I^j cIua-jiVi Ajj-* o* cjluc. ja4j <jjlioj 

SJ4*V1 r-H-t 

^ S j^Vlj 0 1 jjSfl JiS J : jjjjl $ j*J J jl jjl - 

uJj 11 S J**' ja ^ » (n-> jUii) jjji iik ^ cjILi ji_avi 

• 'aa Je- 43 a j ) US <jij ^1 Y jc- ^aVL^JI 

C 4 iS* 5 u' ±**i : jt-** J i_o_R jiW j 4 __^jaJ 1 - 

' J J^-^) 'a$j cjUaljSAVi 

<UI ^ j k^1 <rAi^»l 3i2 J k Ul l j\_^. - 

kliJl aLjL, AjIj jA l-£ S jj£ull CjILI JL&\ £_ 4 kijjllj 

• 0 r*5j lJJaI 1 'a*j ^aIII jill dJ3 4J j^ll j 

aJ., ^a U£ < 3 jJI kik lc i «>Aik~J\ Oi ^U^l >4 OikJi o' si >j : Qj^k .^i> - 
• (*-l ^Sj jUSil) JJaII Ijfj ^l^VI ^Ull o^u jUiL 

^UaJ! t — Y Y — > 

4Aj4Aj Vji4j jlaJU YAO X Yc X Yo jUjL 4. W-; ...J i ,-, l; -H jj c-. _ > 

• ^ - C + ^ 0 * Oirl^'-iJl Li^ji jia Joj j ^pU* ^ jLt^> 

4kk O* ^iUoc. JS A' At l ^1 j O' (jk- vl>Ujt Ci-i 4^Aik*Jl ljILuJI JJ c j j <j - Y 

. ®Arwlj 


O Y— \ 



: JjV' •>! I 


J#b - iiSj ^ 

jl^l ciijki o-\r-\ 

X Y,o J] X . ^ CiIaoJI j i_J' jill l^s Ao A2j»3\ oj\j^ uj— £ " ' 

x + xr .Liiii C.U j % c jc ^ ^«di\ 

: 2JU11 ^ xVn * J ' ck^' ^ jSjoj J “ * 

• UJ->%° ' 0 * ;> J*i ~ 

• ujj^ 6 - vo <J^» *\ £ J&l ^ j-e ~ 

• UJJ%- *° ‘ a ^ ^ J^- n . JaVl Je. ” 

-Vi.u^ <iil\j ^lc l*A- laii ftUaC-V AjjiixJ) O^' J CiLc-S/' V L r jl C 1 ^ " X 

: Jj L£ j j_jlb % Y <a«Jj 

C m % -((g-7.0)/(g C))* 100 
G y % = ((7.0-c)/(g-c))* 100 

: 

. o*r^'j iViAufy' Vij i % v '\\ Ai*y\ <+~u : Cm 
. ^uaJlj .ia^li ^ : Gy 

. Cii— Vl ^ : C 

. J'^ti ^ iSy=^ *-i J^' <i*j& • g 

. % • , X v_jjSV V 1 *- 5 UJ^> u' " 

j jsu y^iAM f 6* ? i^ij villi' *'>' t— ^ _ 1 

v>j Vi SjUJ' .aa 1> Jl^jj lA^LflS AO L-JljiB ,> cIjUxJI ^ 

. Jib J] *UI o' ^ ^ V* J ^ 

joLiL o^' j ^~Vi ^ J-j t'j* n • • ^ r-i ” 0 

^ At ji o* ft' _>*3' ^ ^jbk 

. o- ft' jiJ' o- 1 > r vU *-S/' 

AiLil ^ ^ L^i]\ 4i^ ^ ^Liil' ftU ^y, j bV A V ^ f^ 1 - 3 ” ^ 

Ja^lil' <— ilL' ^LiC ^ O SaJ A‘,jki!1 <£. _^JL L^iJ' J“j CS - '! l>*i — ^ 

^<yA< r » Jalill <Ljkj iJjjXlS iali" ^j'ft' J^«J fJ lIiIa-V' 

. ^ X i — X ^*j J^^') J^bJ' ?' J*" 

A^kli ^ jfcj QjSJa Jc. L-JU11 ^ ^Jj ^ t> ~ l ^ “ V 

<3uWl ^ 0*^2' J^j Ujj bL5l ^U^V' A±~\j! 


o\-\ 



‘iii— 1 Vi : JjV» *>Ji 


I dUult j#iSj j-ull o jin 


J jklb £±*JA SjLjJII Jjy £ d,\j^\\ ^ 1 ^- ,r^j 

. JJI clii AikUx. CjI jliS frljj jl J^iL I L-dlSl L_iil ^ Jo 
Y ± Yr ^_P J ^J 1 <i J J S>SL- U Aw cAi^U ^jj - A 

^■'* ‘■‘ , J'J*-* Y^ JJ Y Y <jgJ £ jIjjj ajUil l^-iS Jjjj AjJ« 4 ^kjJ 

• ® a UJI Ja jL* 0 4 Akirx j 

<^J^^>SM U>Si Ax^ Aio j£ Jo £_^Jj vJljill ,> Q\i _yj £JL_5- n 
f 5 ^ r * i> l£V Sjlii Ajx A*jJ Y ± Yr 3 A^p J *U1 L-, ^ cjU__jxJ 1 
jl Jo J'JaVl Ajjli. jl^ ^IaIIuAj CjUojOJ AjjljLyi ®*1 jl)1 ux_JJ]1 ^Sj.J 

O- 'o + AoL- Y 1 jxo Aio AjSlALV! Ul JM .i_A Oj_£s 

. «.U)I JJ CiixuiVI 

oj & J J^ a*_^ y i Yr s jl _>x jj aj& ftUB J Llii cjli__j«Ji oj =*j - \ • 

fc^J oA) ‘ t -r>j'_H* Jl £r~ o- Jftfl Jo jxjL *\ cAi*JI Ok ,-.u i -.u 

J i>U a~~- J£ *U ^ J Joj juju ^ r ji_^ ci^ji ^k~. *L-Ji 

.iin^L H YA JS Jj^s JjS'l fJ J\ OiJJ'j 

Cai^S^l l> fjjH Aw ^ oArJ J *U 1 0 * CjUaJl £ Jj - ^ ^ 

jWr JJ* U-& £ i>U11 JjS A^kj JU» A.ki. CAixJl Jx^ ^ 

• <-ul+ill ot' Jll J' <jjlix 

^LUlj 1-1 Y-> 

Cr jA]l --j.-^ ciJIj o° u JJ^W % Y 2jJ m- Aj J xJl — 

: Jj US Ciix.uVlj 

E SI1 =- L2 ~ Ll x100% 

L 

: 

* <a^l- Ai ^xi\ J2xl] <-JJl A^ill ^ I E su 

. ( jxx ) SjiUxfl J^VI UJ JJx Ok ti -^ 1 : L] 

• ((“) Jjk ^lixj U Aj^jJI JJo Ok 6 j & : L 2 

^ jU^xi ok^'^ 1 ok <3U^J1 ^ jU; j jkLkVI AL*i JL_*iJl : L 

• JJk Y c . o^J j tJjfll 




.V' : J> • >* 


cJ jLttW Jab - CjUuJI iiiLj Jjii' 


j> 1 iN 'A.i Sl\l» J I'slljaU JS BJjU_Jl (J >b (_wbl3 : 4 

. <> % • . • • \ u_^/ - 

jVl Je. cbUp 1 *j <tux. JUS o' k*2 ' * *« ^ £i— *> ~ 

: Jj US <j5U5) CjUoJI ^ 


% ^ >*—!' ls^JI olbJI ^ 

% ...1 V 

%•.•" * 

% ...U 0 

% vH 1 


% • , • • > mjSV -x. JS1 oU**J\ 1»~ jl* iJ^-j - 

jjjfcil V-> T-> 

: AjIIsII tliULJl ,jic. jjjSlfl 

. jLSiVb o*^' J U.aUJ' CjUjUJI *” 

. jLuiV^ <— lilliJ A_u«aUJl tIjUjl*-Jl ” 

Jja^j qjjIj j SijJa - CjliuJl i li^ ay - £ jj—^\ ) Cj U ■ j ^iL A — L^aUJi dil “ 

. ( •tja] £Jjb “ CjIu*]' Jai^ t-i jjk — CiUjbA 

. 2 - *.U i^'U.^1 — 

. I jU« . £Cj\Hi]l ~ 

. UiUlll - 

j \y^ \ v_i jjib ji dAb*J' ^v-aikj SjU*^ CjUa^^U <_$' “ 

% • , • i • . • > O^ -ii-ll % • . • • v o' -*>J “ 

. % • . • • ** 0^ O * **^ d ±iji v 'ilUl 

V % •.•!.“ • , • > J* % * . • * 0 cU*-« •**! iS *-*' ja^vi o' >J " 

. % • . • A i o^ o-b 0- opz-y*"* l5 1 ^iji 


\ .-^ 


: JjVi .>31 


Jjb “ Kfi'U jal I CjLLuII Jai Z j ^ j~aJl JjSt 


J^JIj jLl^^J CjIL^jI^. - 

ASTM Standards 

C 452-89 : Potential Expansion of Portland Cement Mortar Exposed to 

Sulfate . 

C 1005-86 : Weights and Weighing Devices for Use in the Physical 
Testing of Hydraulic Cements . 

C 230-83 : Flow Table for Use in Tests of Hydraulic Cement . 

C 305-82 : Mechanical Mixing of Hydraulic Cement Pastes and Mortars 

of Plastic Consistency . 

C 490-86 : Apparatus for Use in Measurement of Length Change of 

Hardened Cement Past and Mortar . 


■n-t 


: JjV» *>J' 


Ol jtttfl Jab - >J* oLiiJ' i#»£j uf j-xal) -^3' 


4jai-wiVl A-j^^iS i_il£^JL N T* — > 

DRYING SHRINKAGE OF CEMENT MORTAR 
CONTAINING PORTLAND CEMENT 

f i — c 

Aj^J i_iU^iU ,jSL£jVl ^c. jjjb jbiiV' f 

i-u-iiil Aj_*ijji) j ajl jaJ\ ,3-a o *. 1%.i A Kit* O jjiJ JfU .lit £ ^ -Ui J — -J L_^J 

ci^ t- > r— > 

<_ilixi\ u )SUiiL) Aalai AJ^*X- <1 JAaj \ A — i>*U «-il — U-' 

JSLaj JlUb j i fki\«'l c_iU=Jl 0 wLJ <Jajx*j C\' .*~S\ ^ ij <>« A*i*^J' AjL-jill 

^jic. ^Ai^JjjjJ c ^r^J f^y j £ la ^jC- CiULil ^libkV' Aij_iall ai — A 

^uaSj J Jji jlui) jiluj Vj 4 AjU-^pll c-ilasJ 

cjUj^j r->r-> 

dnik jUl U oUjl L-lv j4^V' J_>ia ^ cjlirJl 

SAA*_a jj± Jk> villi j a jj>J) K &. jUil JU^Vl yc- J-lc- (f \ i>-^' 

j^hil iwjUaJL ijiUSJV' lU-^jj • Aktj-v Alioll 4^d\ »j'^3 0 — * 

. J^iall J] ySJ\ it^uj S^ljj J} V h, J (-5°^ l> E 2 ^' 

e_iro Ai tliUalaJ a\ £) jj AjA^j ^ A^Vi.dJl £jjB »_*->' • tJ^V' J U ijj® • j*W' ” 

.(^“1 f3j jbSa.') ^ CjUliala ^ijJ jJ 

{^jLs o CjUa' Jjoi] jA USj A-JlXo ^ jA^ jW^- 8 • ^ J^-r — “ 

. (X . - > ) fSj jUiV' ^ kiyA\ J^la ^ Jiiill 

^ (JJaI) Ia^j Aj _^»1\ J ytt ^ jialU tliUa'jxi' ^ ry^ay jA L*^ I i . i -l ljlW ” 

. ^ Y • — \ ) fl j jLoi^V l 

. jlolL 1 o . JM . . ^ r jljl J>a v_iL-J\ ^ i-jjli a! <jj£i : " 


1Y-> 



-Vi : J/tfl .>!» 


vl/ j'ulk'i'l <JJj “ CjUiJl Alii J if J jSh 


t>lj£ J Jl^-^ll 5 — ^LSll (TilU JL5V1 J <-iaj : Jj LJ1 5 ; J1+ j\ ^ - 

J jA L*£ oji^alJI d -i U .^yi 5 — LrvC. j ijj4 J jla J jj «J 

•(' r -')f s J 
wi irtii o-\r-\ 

A » ■• «1 | l"i 1 I l« \ \ — 

OH 4-il—iAiij <j-Li3 1 jL-— « ljnj\fli_) <-l;‘iaj jlaiilo Y AO X Y O X Y 0 jIjuL jLla 

. jjxjIU Y ,0 + Y o . U$-i4jla 

jUli’jfl CiLyP JJC - 

t> £JJ*' l> jj£u <jl 0^*2 J^^Vl J t > j»cj ll> 

i> W-“ £Jj' J£ U J (> Y) ^c. fjj <jl JjaiJI <J- Cli <j ^J] ;^.lj 

• ?U LJ^J J ^jj Ujllalrw (_5^1 

jUiVI \-> r-> 

YV, : JJ Y • ^ cj\ajuJIj I^js ijjiJI Ijj*. <=kjJ jj£3 

^_P Y + Y r kUJl clo Sjlja. 5^ jjj % O • £& Aaj-^ <J Jajll J£ V j Ajjj_- » 4 * jA 

• 

Jakl j ^Uj j* ^hll -1*J fl&aL lJISII c-1 — \ 

J L>-^ v5 jU— <hJ: LS l^ a GjJj fc_2l21 *A_Ja.\ J1 ^rk ..&) ^>—40) J £4 JJL 

. jLuaaII Jojj^L 

(Y-o-^ o— ) ^ Alii ILk ^Ua J +J Jj* \o. . L'lLaJ Vo . kk ^ - Y 

jUiVl J Jjbll lj* Jjlj jA L£_, %^ ^ . . j\SL* v Ux3i J^J js: JakJ t L_- ^ 

.(\ i-\ ) ^J jLiiV' J JjbW » Jjlj JA USj i LLjilSx. ki^ii jz - r 
buli £jk-flS’i <kJ^j kkkjj JjVl 4iikil (j£Lia Jc «JU1I J 4J j^\ ^ jj ~ i 

J' JJ ^J CjI jaiJl £iJ kwajj 4ojllS\ iliLi' £+j>y ^ ^42' jxaL^a J j* j uJlill L_jlj j 

lix-ai: ( l—Jlill I_u)_^ Jt I Iji-vl i Jjjkllj jjjjkao^U ik.lji £_k jj - H 

• cLui 4 jkl U--. cliljlia frl^jjl 


\r-\ 


Si' : J> •>* 


jUiVl J*b - oLluil Aft 1 


+ Yr •'Jjl _P- <=. Jjj % ^ Je A^X-J\ J5S v ojH ° 

. icL • ,0 + <c.U- t i 2jjl* \ '° 

. <c\*» i a i±jS e uj) ^ JaSj^ j Jjiii j j^j - i 

opl J i^.jj j i s-ij ^UL otfti c>~ $G\*a • ,° + YX j*c. Ai_e - v 

Ljj X 0 ;xJ p1_*Jl ^ dliuJl Jj fj i J>B jW J£ Jj^ 

Ljj \fl I U i U t i J«j Abe. (J£l Jjlall <jjlL» jl*JJ djlp' Ji Jc- Jj—aaJ' fjj J 
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ASTM Standards 

C 490-86 : Apparatus for Use in Measurement of Length Change of 

Hardened cement Paste and Mortar. 

C 305-82 : Mechanical Mixing of Hydraulic Cement Pastes and 
Mortars of Plastic Consistency 

C 1 57-86 : Length Change of Hardened Hydraulic Cement Mortar and 

Concrete 

C 5 1 1-86 : Moist Cabinets, Moist Rooms, and Water Storage Tanks 
Used in the Testing of Hydraulic Cements and Concretes. 
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ASTM C 305-82 : Mechanical Mixing of Hydraulic 

Cement Pastes and Mortars of 
Plastic Consistency. 
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COMPRESSIVE STRENGTH OF CEMENT MORTARS 
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. :Llil J-jji' ,>• Oj^' *' -> l J! ^b^V' a- 

j| 4_iki3j SAC.U11 ^ic. I j£j ^ *jlJojj kj_* J j4^"' ■***“* 

. 1 I'i-k.1 ' Cljji) <ii5 j <Lkj Siulill J 

2jJj> J^C. jl— * £_L*u ^yic. ^jjjk^JL V_il^ll J UjM k ~ C 

kiLN SJ*?j Jj& J ^ JiJ ’S^- <^J*' ^ -^J fc1 — ^ 

. ^Lk: 

<J*l£ ^^Ic. S J_4 o^k- t_jli31 J^b -iai-ia — J ~ k 

i_ ' j . iVi j Jj^JI L>i ib l ]^4 * j.lr. S^Ju^a <-*jS £--3 ciJ* A . -»J t »■!— 

j £ jL v_JUH Aa j fJ L_J'ill ^-o 4jj-J' ^k~ ^5jb^u j' J] cj^iaJIj 


AA— ' 











lIu— V l : JjV< «>Jl 


LlijliliVl jjj - 4oiU ^ jLHa/I IfLuj ff*- «■»'■ f cf J-aJI 


Jj^- Jjib AS J— <-0 t__d\il\ ill* >jjj C-ljjll j* AL*j ^Iiki LS ia*-i ji 

4i^Jl ^ i Jr*— a <-*,£ £xo JJJ iJ jUl All jl liili -1 *j i ^ _jlall ALuJl jj^-* 

^ idlj -Ixjj ^Ix-Jl Jc. C UJ1 jUaj l_>jU^allj l_jj — Jil j UiJlill ^ — lc 

j« ^ f - lm i l l L r .'_^all ^ QAil..; VI ^5^-ljJJ * ^ — *J l. '■ 11 jill 

. «Jj^ 1 

S J^w CJ 1L-J\ £ _alll <_ 5 lc j i_j]l ^£)1 jib o^*ilxa L_li-ail Axj jLl^Vl CjUjc. jaick — J “ V 

j-“ AjUa £-* iaLLil ajI^j j*i Aj ac-Lj *,o + X i Aj Lj JI 3 :JUa11 

^ Ji^Jll ,^f*— C-U ^ yJZ J j* dliuJl £«l ja.1 f J . .LSI -iJ) frl *11 

La\S 0 Jir*-^ -laiaJl el» AiUij l _Jc. AaliaJl j jStill 5_L15 jj& SjU j« A« (jijlj^i 

• J* f Jl 

Y > JAC- ^C. S jjli-Jl ujLa«U <i jla jll <2 jfc j* L^jlSj Ajlj S_^U- Axj^kll jLlil pJ__J - A 

Al -2-1^-* j±c. CjUaaJl j*i£ j . t_5j^^l ll)U*JJ cUll <_pa^k j_-*j Ac-1 — - 

: ( Y ~ } A— ^ ^ j ^bll Jja=J 1 ^yi j* US 


jUliVl Ai& lLIIjlI) jac. Jt cAjjtiil) : ( Y— \ A- \ ) pij JjIa 


( + ) A:-kU>Jl 

jUUVl J*^ 

AC»ba! ‘ ■—■ 

AtUi Y t 

AC-U 

f <4 *2^5 

CjUU cj£ 

I>1— jl Axiuj 

AtU o US1 

\*y. u jj^j 


jLlkl cl^*! *illi J ^ Ailajll fjA 4joc. ry* jisi ^ijil l*jj — c. — 

|>Ilj U^it- J . jlalikVl Cy^-j L^ila j ^IaL Cal \\* \\ Aala iu ^jj Ac-La Y 1 j *r. Aj C 

A »; .. o ^3 Cjlluill alk j ^ U jLaiV -IkiaJl Ai^C- ^ jail ^l^_i] 

JS A ; . la »t ':l L.i^ill* [ yr£. l^J j Ajjl* A^jJ ^ + X . AjjIj^ AajJ *1 — « 


. jiu^yi aV>->) 

J-«J ‘^ jl — ci' ^'J! ^ : J'! nia—i l ii i>' ^1 _j - ^ 

jl i _ s ^' j^ . jlxiifc V 1 AxiSL* vUb^JlJl ij + a l)b— < ill ^Ja-Jl Cj\jIj j jl i — SiL 

C>\j&j*l\ Ciyjj ^ JUjll />* 5Jli j Aiiki dib^AH ^ jl£l jVl ,' Jj-1 Z 

ji i_i*j l*S . jl jjJl Ajj^ jA-^j tboaj ',jyuA\ aik l$ak- Joli^ilj 1 2xa. 4_jjja-<J1 


A«\-^ 














^-Sm : JjV'l .> U 


Job - ifiHj 


llAliJtll j £ Ub Uixjl ^iaj (JJ Cjb^lSil ^ — - 

« j\±L. floL ii. J^J UajjJj ib jjj _>L-ai\ ^ lU^j J^j v5— 8 

• j*-^ u'jj ' ' jcyy? * * * 

• jU^V‘ 


; US .UJ1 jU=»b '^Jr* A*J^° f^i 


( V / tHJji ) 


( ulix cj- ia-ijl* ) 2-all <_U* 

U-3 <^ L - u -«l 1 1 


- 2-ill %l 


fjj <*jS 11 £>c. %x JC, ^jjj jl^Uj dJ^Jl ( t_UU i^l_a ^>_itu'i bl 4 i\ -k— =^J - 

. U jUJl *-jU*^ 4 _ y Aiil‘ £Uail! 

. T ^ / jijj • , * > vi’ jj ^ ^ “ 

U jlL» l _ J -kju ^jjll fjill ^-•"•^ j'l A-i jUJl C-jlui.-k y « 1 ) -UmjjUI' C-jL^x 2ic- -la^k — 

'* - ' — ^ j jLoi«V' «^Ujf. vJS 0 jU- Ui U— jS- ^ % ' £ ^j<“- J^- — ^ 

. Aj^aII ^>«ii 


Ut- jlUj*- <1lU i-ill i- jlU JS*V i \ • • <• tiiU-iSU 5 .-Jb - 

: (r- > A- > ) ^ J ^Ibll dj2*Hj Oif- y 

n.. A-^*-iii cui^-&u Ln^n s (r-iA-i )^jJj^ 


( V / cpj** ) ^ 5 -°y i - 

( f J3 ) -> Aji 

t,0 

-^'j ?Ji 

r.. 


r.o 

J>U <JLi— 

i.- 

Ujj J 


jjjilll A-> A-N 
: aJuSI CjULJI ^ic. jjjiSll ^5 _>Uj 

. jlUkVb Ji*jlillj JajuJL U-sUJl cjU^UJl “ 
;UUVI lJL U- 4_^liJl L^U >jl - 




OU-Vt : JjSM . >JI 


CjljLikVI JJj - i^iU. >* j J j jSJ' 


^r'J-ia — - £ jj Ul ) ;.U» 5 - 

* ( _») £Jjlj ~ llAjjxJl 

. 4 ■ y a!' — 

. UL— UUI gibsB - 
. J 4*1^1 gM - 
• a**, jl'j “ 

• jLjs.V' jl djllixJl lliUaa^La — 


£*1^1 *-U-1 

Vi *^ 1 jj 15-^JjJ* v^-Vl : m^-Uo. A^Uill Cjli .oljJl - 

n . . 

.jlj^Jlj CjlL-ai _^4 - 

ASTM Standards 

C 1005-86 : Weights and Weighing Devices for Use in the Physical Testing 
of Hydraulic Cements. 

C 190-85 : Tensile Strength of Hydraulic Cement Mortars. 

C 1 50-89 : Specification for Portland Cement . 





CiU-V I : J/fl .>11 


CA j\^i\ JJj - v 1 - oLluil J j jSSi 


4-«.iiluudl (jj^l J O' jjVl uliual^ > 5 — N 

Cii*u£U ^fcuLl) ljIjUIVI ^ 

WEIGHTS AND WEIGHING DEVICES FOR USE IN THE 
PHYSICAL TESTING OF CEMENTS 

ft-x- l-H-l 

4i» j>k] l Cjl > AxAV^xIl jjjj II ftj . J <Jl SVl ^ 11 

.fl. l~vi . O Li oj^a.V' »AA 4a-ilix AAvi CALxjI jx AjA^j i j-» Lax «LJlc AAJ 

<-•4*11 Y-H-t 

^ i^ 2 Ax^aa*jfcdl ijl jjVl J <jjjl jxU Lilli CjL lialJi J jA^j j & Q^ J 

. c 1 _>ill yj^z jkj o >vVl .3* <Juxajl AjbIS vIlmo! LfiSl j »Ciix~ibU AjjuJail 

^Ui>i r- n-i 

£i\*\ ji3i iij - 

■<xA. V> ^ xll iHil] »J1 (jjjli > ajav: Jl*v Old > «-_> > <v jj 

Jtf&l j j J|. - 

.a^LS a££ jjlL q JjJI Ajiall jl** 

jl^JI iij - 

.<-Uxfl 3J&31 yjjj jxhjl Ale- jjjll jL^ S&ljS 4^-^a <v_)A 

cUiW - 

<JT^- CS^ 4jl j £jjM AO.-kl j\ — Oldj— S ^A a 

lx v. , :».<; % •Ut.jS’^ jl eAC-Lxdl juxalixl) 1 jl l ^ ■ «»j Aji&xJl j ■ -Lwj l 

. jLuvl AL>al l-jxxljx jk 

5*1 >31 <AAi - 

4 ujj 11 jW $j>J “‘'j 3 W? J& sdjSii {**2 j j- *>. >— J ^ — & 

tjx L& x J i jj ^jl J oa31 — 

j\ <ALh J& ^Ia^L Ik^^ j>j aS) ^-Uix j jjj JL£L-1 j^Aic aJ ^jj jL_^ 
.(jlfiS'l ^3 ^jl jixil ^jx a5j 013 (j>j #A\t j 3J35LJ! » jj-i 33 ojjUx JaLc. j (Lf—j 


^r-> 


Ciujtfi : JjS-l «>Jl 


CjI jtp&Vt JAl - «-A_ J^ 1 cAJoaII jiiu j ^.*. *> > 1 <J JjSi 1 


a u.il.iv^ — 

.(jjjH j\+* ^yi SjLSyi j.<-nr- pyj A— AU) ^ i_jjlkx jjJi j Jal ^ 

^ . . . ' . “ 

JxaJl aJjS ^ JArk-* joiu ojluTjfl ( jL-all) 5^1 jll <jl£-« ^ ji*J J — Si 

•d^il ^23 j ■ <**• - 

jLoiA — 

15* ^ ^ VjV’ j' UJjJ' CjIac-L** aA*Ij AJjj ^4 oJ>> ^1_SJ1 

• jljikVl 


m jlijJl ~ 

.<jjj]l a J (Jl£>U J oLilal# 

L^J £ diU jliSJl ~ 

J\ alii* <jjj S JjV A-Lj-k^ S jld^' t> 4? £ >• — — dA££3 — ^ l _ J — L-aai 

.SjUmll ^ OjUiH <. t mi t5jU-J ^ J ^VA4 ji SJia-A 

dijtfj — 

• Aj £ ja.-aH djjUjJ) 

4JU^' l/ ** £>****11 dijUUI - 

ftlijl j O^jLSyi (j — & A — J 5^^* —a ^ L-aal 

, r l^L-V» 

.lie. Ja^JI JliSlw) ( _Jc Sjj>Jl Aj&jVl jjjll dji^cL— J J i_fc£ ^ 


Jftl - 

•tSj^ ijxLji jl 4i jj*-« <i£ Cjl j aaU ^ ft j* 


a^LajVI dilJC-l—Jl 1 — > ^ > 

. j\£bu i*j c _^.,lJi d^jitn 211*1 ( \-\ i-t ) fSj J>^ ^ ji 






•Vi : JjVi *>ii 


O' jUkVI (JJj “ V*- oLiiJ' oi"J f >— iS j-a-3' -jfc 


Jliftl - 1 

CiLtJy} A»»ukll CjljUliVl <+2±l^\ JLJ&J l fj ^ O^jliLJl 

^ A STM : E 617 Ak-a'>Ji CjI.AK'm ^ aLUI ^>*1' j 

. {\-\<\-\) pj Jj^JI 

l^lo Jil J2 1_J ijSl jj-aliJl OjjliSll ^l .VvL 3 J J^»j\ ^ «i ja-Jl JjX- Jl — 2&U Aj — M iillj — 
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.aLLJI OUkLJl jf L^Ua* 4 Aj«l-» l_j jllx. joe- J i_Ji5L£ A« A1 m>* 11 (J&ll - 

: UdJ'>^' “ * 

: 5 juJ 1 - 

Jc. aL^j ^ill ^iS’l l? K1\ lU^AI AjjI— u jji' jW A*-“ o>-^ c) f j — ^ 

. AiAkJ {JL£Lmi\ 

jljliV J - JW A*— O' ^ : A-Ja^al. 

dil*_-Ji OA j U J -ij— L--.l l J oc-ljUl «LL\Dl J AS.i]1 ^ualL-Ljl i . >;.^1 j J- > 

.Jj^l 

4 -k.mil j AS ill — f 

(J^ j> % • , • c AjU^all jjjll oj^kS' Aj Ojjlilll — J Ji jj —y s V 

AilS OUlja pllac.) Jfc Jjli jj^ll jW j\ f jL j ijjjll IJA—. JJ—3 

. A^ ^»^J1 ililj jUlil J jOk ^ jlilikV' 

5f 1 jill A^lill - t 

-j-^ ur Aj 11 Ojjlilll >. ». ^ .j o.l jiil J«-« jW uJ^i u' 

■ jl^Vl (JaS. l>> % • , • ^ Y o opl ji ^jSaaII UJ^i Ail cjl ‘ UJJ^' 

11 “ 0 

% • ,^ lJj&« ^JJ^lll {_ji& S^j ajl^la (jjjll jl$>l vjlpl >11 (jife O' 

oj^ ] jW u* (‘jk • ojj 3 ' ->^ <J j4-^V' J— ^ a— 

.Auuill .AA ^JJ JC. ojj V jljaiV' jil' 


< io-\ 



: JjS'l .>3'. 


cJjUiVI J#b - >> CjUmII '^xLj j _>-**!) - jSb 


u«M - ' 

c5^ ^ '-] j) j\ 0 ^jA=» jj j j 0 j*2ki jl J«2l ^^L-iL £ y — A J1—L 

. l$J s jLiVl <^jf...ia!l tijlj jlioll 

•t$J o jLty l ^LJI ajX^oS) wlilijliS U lil 


n-M-t 

ASTM Standards 

C 1005-86 : Weiglits and Weighing Devices for Use in the Physical Testing 
of Hydraulic Cements. 

E 617-86 : Laboratory Weights and Precision Mass Standards 
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\l : JjV’' *>i1 


kU j'uixN' JJ- ~ ClLiiJ4 lilij fix.Ail J Jjill 


o-Ij 5 ^ Jl$ >\1 Aj-,-1 j* 21 4jUa\ jliV' t«-l 

' S jImoLJI A u%P j Aj J ^ 

APPARATUS FOR USE IN MEASUREMENT OF LENGTH 
CHANGE OF HARDENED CEMENT PASTE AND 

MORTAR 


f i c \-r .-> 

AL^C-J Ail— _>^J1 J A5_>-cJl ulilijc. J^ia ^ J1 . i'Jl J M.-» cllljli— lil — .uij 

CiUaljl^l ji JJJ J viilii lUM _^J -lie -JVe All CjljLUVl J « sj L-alJl 

^jic. -lei— j U-> ^v-Li&ll 0 A— ali,_j CjljliliVl oik pljal ^ Jl I ^ A 

. <Jle AJJ di lj £-ill3 ^ylc. J 

kJjfJl t-t .-> 

^ U ji) J4 il:LLl jiiyij kiili—al jJl -l./-—'] .^Jl aL-jI ^J l •!» %-i^ 

j l lLn . U \ e :>U .«Vl <ij>e Cjliie J_j1d ^ jJuil Cjljlilll *1 j&} ^ Ax-lij *cJl 

. ij-iLUl ® Jg->1 diUaljj-ilj C-'llxol ja <— alij *UUji_>sJ1 j 

cAiu& r-r .-> 

J jM ^ J*3» “ 

J>» ^ aJI. jULiVl JjUl axJI J j\ Jl 3 _a 

. JIa^VL jic. l_jL—1 rjc- A-^jLill j Aludl 


oj^\ 

cLj <^c£ (_>-L3 ^V~> ; Ao— ilia ;^.'l*— CjI j ^jj ^ l \ — 4 

A--_pl!l ^LaSII J^.11 ( i^ljll IMill ^ Ciix-S’l <^e ji Aijndl A— J^UI k UU 

. 4j J-a p Y • a J A_^ p .lie .killl 

l i jjLlia l © • l • • Ax .Jl jj’l A ,11 All ^ ' V"* c ' -. j — t J 

WilL % . .O ± ^>,3 V^J JiLlL Y ± /.-JL r. . ^J) Y . . lx— J^U-J1 io-ilLj 

. jjLILj V • • ^ Ax—ll Ljl j jy\ A >11 


‘W-l 


*1 : JjVl . >ii 


ill J-l- - ijil— Ouiiall i.Luj fja.aiil J J— xJl JjSJ' 


(Jjll'jliill Jj£ ji C cP! ^ J^U-dl a^A jj — ^ j' <-* — tS _ £ 

: Stfi 

AJL4- ^ ^ILJI j"\;\i< > c ii 0jjiSRj CjU^XjJI rs^ajj j£xj — 

• jiLIL \ o • 

<■-** jajUxIS ^ILJl jlLiix Y 0 U ^ujJoilj L^U^*]I Tji — Jajj ^<2 — C- j — Sxj ~ 

, jaLlL Yo . 

<«— i jijli-*13 ^li.Jl joLiL o . — 11 gjjxSii A—aLiJl (JjL^UJ' ^ — Jojj ^ — c. j__Sxj — 

• jSLIL o . ■ 

JsS/l ^ jUi-W J~- t Lj\ *£*3 J! ( s^L.^ ) 1*^ S ji M-H - 

• 0_£* J ‘r^J 

: i_ii!jill — Y 

jixalL YAoxXoxYo u^UjI cAkt ^0 «.r.u-yj J jill old ” 

. j~-.<;\U Y ,0 + Y O • {^jLS J j)cu 

jij 4_*c.U 4^J jjSj Jj j £x <lA- jjSj ji i— Jlill *1 jd ^ j < *>'i iic. - 

i_J*4al\ iJiaJl j* <C- j'i..-ix jj£j J J ujjjC. ^i jl jLfl jl ji^ll j- <JU* jj — £u 

c_JUll l_ii! ^ j^Sj ji j 4J _jxll jl Ciixdi’L ji l^v-taU aL 15 _)jC- ^ j S-ll < ij\ ji 

jUj\ Cjjlijll VI i.->j US * CjUijJIj <1L Ait otliaJ ^4J UaU A — > jJj <J — -a 

uallill c-l^i £JX^JJ K*is jjSj ji ^jic. 4 jixJlx • , V + <£.U^all (j* £jLfl j uUll 

• *- 

jU-^a ja jU— x Ul* JS ^ iIaAj ji jS^j L_iilill ti %Uj ^ — 

. C)Ui*Jl liUr j-o j frUji (jaUill 

C^U J\ ji JSU1S Jjli jJlll s jl.rtll ja a_C. y...-x*. ^ULJl JJiUu jj Si ji 4 / . > j “ 

ji jaiS OjUS Cali »ji_>^ -k. CjUaJI jUlil <1U ^ — s j c <^1 — JLo 

. 1^1 ^--LU ojU ji ( Invar ) AS i w ja <c. j-i— oi j s-JijS 


cllkJl ^x Uj_^wx ^Ua^ ji S .'— y ^ 0-^5 — J*-U- — & 0’ V— ^ ~ 

MJ) 


<\A-) 



vl»U-V» : JjS’l . >11 


JJj - 4oiU >jl iAj'uIAJI iiij - >11 


UJ ^ 5 o'j JW 11 - • . C ± ' Y .° <S^iLn Aaxl' Jib JJ ^-L-Sl J*-' — •*— -j U*' *.» >i ~ 

.>*JL X.O ± Yo . -aliUl 4il ^ Ail^Jl 

<2^121 ^kxuVl £_ft2Jlj i_Jl Jill t_ ijl j=2 Ai^ jliJl O^ ^ jll Jjl AA <.j — 

oltl_>* £.* ^ (j2j3l jT« i*11a a*j « 1*112 _y^J\ L5 fol2 12 di j> 

<Jj^ 1 jW - r 


£-° £uaa tlilkjl Jjla J>lil \_44 J^ial' AjjtL* jl^k ^ ^aj 

o*^' £-• (3^21 l >— j UJ a^J' jlj 

^ cAsj *4^ ^ ^ aA> ;j'j 1 Ai?*l' J^ 3 J**21 l*^— jWj 


. aj <is Cjitijiii 

jl^jlL • , • • X ji • , • . 1 J_>I 2 I AjjlL jI+aj <_>tliJl jl- jjSjJI £jjAj J L_L*J - 

Cff* J A *i 1L • , • • X ^Ull AJA JjSj jji J A2t .jiiJllLc l >iaajA j (>j Ail— Jl ^ S a£ 

lS- 1 * u'j * |X v _ 5 ^ (_^aJ1 ^ JL2L • , • • i j J\a'\\a • , • T lja_J1 

. Aifc ’w . 1 1 OU*ll jj-LZfl JljVaS ^ jailll lT k*j jftl Jt >*2L. A jl.jjixJl 

• Aa VC ii a fL-il ,^-lc. a jA*_* L-li dal) Ajjjlna ; j£^j ^Ua : jl^Jl JjSj jji i_i^J ~ 

l^J l_iLo A^if*- l> lc>^x« JjfLs J ^ 1 ,0 + r . . SjjU^il Jjla jj £j ~ S 


• aj.A- a^_p x V «.UU-a 

J (_5jU— J ^Lolll ^'vij [j-iij C lysliW JiA+j JjUo fJJ J >_l a_i - 

l _ 5 Ja— jil 1 • • — 11 ^ikj Jl l. iy j i A*a2j ^ ^ IaL-o j IjjI LaJU_* (— iidalll 
tf> r jl-la. ^ j JaUaJl >• s_iX-iu o^_jUJl v.,u .>iil 


• SjjLt-Jl ^ a2L s uJ^ill JjUj e-Lui Sjl^aJl A-a.jA 


^21 t-j^i2l A-Ja ^L i! Aic. : i_axJa21 ^jia Ai.i Ale- ^-a^lc. ^_da y J) i_j — 

1 (^J • i>. J£ ^ jl^=2l ^ jl£21 (>ii Alt Aa^UJl .Alt 

(*Ji k lt<1) (J^ lAAi'i ^ ^1 Ole' jill AjI^J j AjIaj ^ JSS'1 SjjU-J1 i_jj OL 

^1a^ 12 Alii. ^ Ui i Al;^ o jl A^ JA Alt ojjill 0 AA jl^aJl j.'Aila' aSU ^ S 

. Ol j21 Jj£l -A*j o JjU-2' JaC* Aj jlil* o Ol=kjJ Ait j'fi >" 


2*ij*n i-i •-% 

2ja11 j jl2i^»J 4j£jjaJ] Aj» A>li OlL-al_j* — 

ASTM C 490 Specifications of apparatus for use in measurement of length 
change of hardened cement paste 


nv\ 


■S'l : JjS'» . >11 


~ ijjl— djLliJi \iir> j jjSJ< 


iVumibli A y~y j-l ujL£ ja!\ ^ujxj Cj\ jLli^ t \ — \ 

DETERMINATION OF THE PRINCIPAL OXIDES OF 
THE MAES COMPONENTS FOR CEMENT 

fl e >-n-\ 

A-lJl -S l + W <J-uoLUl JaIS U lla (Tl-.A.-b'J A^U ^l l kljl jLll“wV i 

:j L> V.U11 

(Si02) Oj^J' 

(R 2 O 3 ) f A+zJLaW —X 

(t C 203 ) ^ ^ - r 

(AI 2 O 3 ) ~ * 

(CaO) j**d -e 

(MgO) si.UM -1 

ci-lfJl X-Y t-N 

j <^LU-J1 i_A— d:lft^vSJ CjI£^>a11 4j j£a11 -iuJ^S’1 * . . j — 

. fcijl o- ^ ; >- Jl 

r-r i-> 

<jL£ja! ^V1 dllA—S’l ^llx4j£ll . Iw^ J 

sj**Vt i-n-i 

^il <aL^7lj C j UjuU^L 1 j^»_a CjljUliV' UJ^i 

: <Aa*-c11 £*\ j - i >il l j . CjU=kl^jj ^UjUu^ *j\ j*.) CjL. jll—J jlf^l J£ 

• * i ^ ijiujLua. — 

• V * • * uP! | -^ <i' ujs ~ 

• U J* ~ 

- Oi^ ^ - 
. *1^ Jjl^j 

• o^ s lA* JW - 

. l^cljjL <oIa*a1\ OLla.L^_^ — 





: Jj*» *>J' 


J*b - j ^ j^-ii o jSi* 


• A&ljlL &»J>\ J3 jjj - 

• Ui^ iJSij? ” 
uilLxJl 0-Y > — > 

: slAl^JI jLi*l -lie AjjVI Jaj^Jl ilc.1^x ■ » 

C?j* v* Oi^ ** J *u u^- 0- J O- *i**A» OlLx jls_is - 

;> ji Uaj_^ Jj (^ilLJlj JjlUl ji) ^ JLU1 J ^yi ^ jL_i^l v 

. j£ ^ t,^ Jn S i'- . o tKJ <Lc-« (JjlllJI JjSj UU^. J j Lajift. I_JjAj 

^ LcJI riU«Al AJU J - 

^ ^ 6- 6>» ' • • t> j5-^ A^aJl Jj — cZ Vi ^lj-, 

. L 5 ^yi cw «SUj Jft O^r 1 L ^ J t> ^ J. j»j 

J£JI .uJI t> cJaVl Jc ^rrr^l jA*Jl ^51 j, ^1 <j. .uc _ Lul j _ jlLJu 

V dipj Sjl^JI CjI^jJI <> 3 _^e J£ 4 > A^ll« . 3 j\ jll ,.-.,l j: ,1 

^uUl, <^c J* dj-ail ^ Lm ^Oje ^L-£JI tjljji J_L 

siiu jocj *uLjU AjjUt ;jU <> ,1c. j J <ijJi . U_^ * k j ^ 

.^L Jlijj J jiil 

4iiU*JI ci1a. ^V1 AJL* J - 

C> JUei Jc J I** <L>* J *&£»• <£lJ 6- v-Ai* ^k_*£ 

^ cji^ji *i* id . i*j aiL^ si jiLB iiUSJi ^jjs t »» ... . an ...jU 

<L>J ^J3 4 ^>Lll C:L_^1I .k 1^1 . <4 _Lu aL^ J jl 3j-i.ll 
e^>'J ‘ 0 L> W3Jj JSj V J L^o AJLijJI ^2 ^ « 

• i$*ij ‘ JrC-j jk _>U AJ jit Sit. clfi j J 


jlAiiC UjiJl jofAj - 

^ >,M la ^IL ^Ls Jii. J^s. (JaJ3 A 4 ljtt. Ikii jLlkVl cfca Aixjl U U-. 

• ^ ^'JV UJ^ S^l. J3S J diijj (ojj 4« A£ . Jii_) 

• UJJ* J \\.0 fri jj* i+j) ^ jU iOU Si^Ull AiuJl ^ 


jULiVl iiljai i-n-i 

: JVl£ SjjSiJI AJjUl A^lSVl eo~u jjjwl CjI jUL^VI 


1 .*-1 




L^b - >i> wUl^l j#iLj ^4-^*1 ^^>-0*11 Jjii' 


Silicon dioxide (Si0 2 ) 


UJ^A 1 ** 3 * jW**' >-*v — T ' — ' 


KjlllJl JJ ^Lj jKjJ-L^ 1) ^ .-:U^1 sjj^ <— -6ji*-6 <j S-il- — J 

— UJ^J UJJ^J i3J— 

• OAJj 3 ' O* ci-^' 


jLuiVI «^1 ~ ^ 

1 . l*jll ^iUiuj i jpb -Ul^ ^ ^ • ,c _ J- jJ-A ^J 3 *- V'* “ ' 

i_jiLj i jSjxJl *iL j j J-iifJ) l K* a % <-/<• ^ ' — 0 fJ ‘ *1 0—* J-* 

<j« i_U f • — 1 • iiU j Ixj <_jUiaj LaLfij <b*J) <■ irJ f*^ — l f - _>^t i — iJ 

<- *>*-< . L>*--“ (*-* ^ . > : > <ilj J jK JJ v -4 il t_K» — 

±a jll flic, ^ui Ji 3jj ^ £*- JJJ <j^Ul eU1 (> jl— > ■ - ?A Jjj Jj_L-*H 

. jJaLJI c LJ\j AjU*j Ji-aiLul ^ui£l J-Juj ® ^ ^ J 

. jLJI Jjj ^ ^>‘| Sj* Oii* fj S J- C^J 11 _Y 

CAjj °f ^ • • Ojl jJ lie. l jjL* JjJl ;> ^ 1 *-0 jll-ijjll Jj— ” r 

•CU3» 

<aLtfJ ,j* QA <SkjU_J) l£jj — 4*1) LS^— 1 ~~ * 

jjjjj ^^LUl <jj^> ju t-ili^JI ^ 4 uj^J-A^' 1> Li— » ' • 

< SJ^ '°J* 


^UU31 - r 

Si0 2 %=— 2 ~ W| xlOO 

w 

:*P> 

yvlj.ill ,^^Si <j^l*ll 4.. U . - . 1 I — S 1 O 2 % 

^xil 0 jj - w 

ALjsttjt 1 u jj - W1 

^ _pJl julj i_i— 1 j ^. j <ij^ll /> jj * W2 


> .Y-^ 


.ou-Vl : JjV‘ *>il 


Cii jUiVi - ipL. >* CjLh- 11 j jiii 


oitfu T-1-T 

(R 2 0 3 ) Hydroxyl group 

fl c- ^ 

(-i-t \-x ) jUi.yi o- ^ _>u s .u , j&\ 

ij^L ±iu£,jj^ V->J' > g5Ul UJ%J ujjij S^J* 

» fjJ-ibUll I I ^ j; 10 jfyl (j J__£ Oj JjAS, 

.^LjjLMjiW 

jUiVI jlai - r 

2 ju giZj U C L J* r 6-* 0 ^ 

j' i s^ ] j£J> V*** 1 - <11^ ^ oUaj .ISjL-Jl J — ^ 

«.U ^>« V^j Sa*-S!^J ( ( jA. > * ^ il c.U) Jji JjL*_o %T — -1 

. LJojI v^Ljbill (jfLajj 

T:Y OL^aj ._>xN J£ icL-ajj J J- U> • J J) J » . KJ 1 y^i—i - X 

. Jjb 

AJLk X : X ) Lu^x’l J^l^ % ^ • AiLiL ^ -.>jj - V 

• (>-ftM J) ujill j*ii) L^IS Jjb-Jl Ji-i J J1 

< ■ - ^li 1 * 1 -•' ’1 <KJ ^Jaiu ^2 « ■ ' w-> jill *\jjl j.i»b i_jiL ~ £ 

' ' U_>ia5 l^bU_ a U j’l : • ^5 J aUjIj 4Ja— ; jl«* iijj ^ jll J Jlj — j — o 

T 

• f -^jjb i>“ ( jol j ^ Y • ) <jiL* t_uJ jll v-iLJaj - X 

•£*5 jl’-J J jKJ .l 0 L*il3 C_Uii\ jll <_i«iijj <ijj ^ g--J; — V 

: MJ* - *JJH ~ ^ 

.Uii-ji I ^kl\ yj ^-aIW 0" JJ - 

• k r 1 %J 0‘^ A ^ ^ ^ ^ 4-u-l jll ^;bjj — 

.J^i\ JxuaII Jib 1 U% .«}\ Ui^V' ^-^-b V-Jd ” 

J^l^j tl 3\±~&jj± ii l\ J^j £ • jl^j JJ A — • JJ ( _ s — It- n — ijj - 


> .r-> 


: JjVl .>ll 


Jib “ i' .uiLj -J&* 


OJ® tr* U_)_^ *■• 3 1 *-* o£M' ^ <_ijj *■ — ^i 5 

i . Uu-v.1 j jjjj fJ I ii>« *■* ^ ' ®*^ ^ • ' 0 -be- 

. % • , ' M Ijfl^ J) (R2O3) 


W -W 

R 0 % = : - - J x ]Q0 

2 3 W 



- r 


: du*. 

^ jj J^V* J “ R7O3 % 

• OJJ a W 

A&jUaS*H Jjj- W1 

.i_Lnljlb jJI j jj " W2 


Ferric oxide (Fe 2 03) 4^-^' ■ i r- s ' r “‘' _x ' 1 

JO— VjjJI dil* jjS ^jli J _ala.f-’ Sj^aaHj A j ii >-v l' 

. «._ i ..il £ S J42 ^12 U .\Vi ^ 

jUiiVI dii - T 

. 3 j[J jiaLJ\ pLafl ,\+ J^a t • t_iLjaJj 1 Cli^SM Aj«. ^ ^ ^ U j_?i “ ' 

. J**** i>» ' ‘ 4^j^' ^ diLi^j -Y 

jjJA JJJj^ na iN ^JJ_^iS J ^b»-a 0 jiaA a jiai vJlUixJ j ^jbli^' ^ ^ Jj — 0* “*2 ” ' 

. ±j±i d «jbj a jjai i-s’UaJ j ^ilidi) ^ua J'j^ jjll* ;jjl J_^b 

4*^ l>» J- > • ^-ib-bj (*J *'-4 O*^ j'-^ J — 1 

. ■ _ '»'«"■" A-- S^A.\ j <*»J 

dU jiL* J;ili ^lij t_Li^£ j ^ : \ ^ J- ' • '-‘b^oj ” C 

^ o* jfrl ttfj] o4' ^1 ) CjU J / t€ jV5 u_4-^' <SJ—^ “’ 

• > _ 5 J jK Jv* a^bj Jj’ubb Jjili V J vlijbi\ 


\.i ~' i 


'S’l : JjVl .>21 


Cj'JuliV' JJ.2 ” tyL. jkft CjIIlJI jjl i J J J jSU 


31115) - r 


Fe,0 ; %= Vx0.004x100 


^A^Jl ..;^V Ajjld) Aj~* i2) “ FejOj % 

jailj sj ^LJ) — w 

CjUjj£ ^-ila o-\5^ ' J-W c ^-^) (jjj - 0.004 

j 'jljUl lj • jj‘-*-aJI ( >'.^‘..-4)) ^- uib i l) ^J) CjU j jS ^Uj " V 


Aluminium oxide (A1 2 Oj) 


IXcmI) jljlJ 1 — *v — t ' ~ ' 


r-'-Y ) -1 ^jjt-VY)-) fSj ^jU; V-^5 


gSttH - T 


AJ 2 0 3 % = R 2 0 3 % - Fe 2 0 3 % 


^jiLsjjS’) ij.ii a.uj/.1i — A1203 % 

jA-U-i Ao^jIa 1) Ac. Aj^IaI) A_u*ii)l = R203 % 

.v . ’.•>) ) Ajj1a51 A i^\ 1) “ Fc203 % 


Calcium oxide (CaO) 


.V-.A*!) ^uxJ jLI^) ® “ 1 — Y )-) 


j Af-ijlaj) AC> j. -a ^ -j l A_* V.I.. ..>jj 

-*r^’ jjJiJ ‘ CjVI — ~£ j) — ~'j siLJij <*-W— i >*^ 1 

jLliV) j-5-A _ X 

-ilJaJj At-^a^o wjj Jaj A: ^-c. > J) ^ — <5jB ^ “5 

■ J- ' • • 

fc pjjjll C.U t • ^>*L- jAj Jj K a\\ ^ 1] i_a) Jaj ~ Y 


> .0-^ 



•Vi : JjVi •>» 


cJjUiVI Jj; - vV >ii CiUuli j-ilj >-—13 JJ— » oj£» 


. 4jj *li ^Ic. iiliaJl j«-» J j\- . «) ) LS lij — V 

• *>> 4 J* 4 “ * 

(Job ^ Lljl^ka £jtxi (J* T . . i ii t kjj 0 ^ a -J ) ^ J — • 0 ~° 

. ?j£y* S ? ' CSi\^£> ji % ^ d* T ’* ‘ 

( \ : ^ ) fj$3jd v.vjlilH £-0 °f A . — Y . Jj J} Jjla-jl — «*J -" 

. jLJ^\ J] jjiii ^ ii. ^ 

i^Ijoj j»j <^LuJ) i 'u.Vi J^*A t_ilLj J j A .»;" ) J jjJb til j2j — V 

. Ol_^ S^o jkUi frUb J*Juj i • 0^'j £*-- J 

Ait «bai_« AJJ _W ^3 t_l— I jll ( _ ? ic. 3 — JjJ — ^ — *S jol^ * — 3 JJ <_& — J — ^ 

* UJJ^ t -^-& ' 0 0.1*1 ^ t « ■ — \\ • • A jJ 


gjuili - r 


CaO% = -^-xlOO 




Aj^i‘ = CaO % 
. liUjaJL c\j^f oJ^aUII AjojJi uJJ = W 

. CjL«1^=J\j 3i>^b £jL 1\ -U— £1 ^jjj ” W1 


Magnesium oxide (MgO) 


a J 1 ‘ “ ipU> ^)XJAJ jLk^l ^ ~ *1 “ T ^ ^ 


^1-lAj L tiltaj ^ jXulilAll .IXulSl J>& j+ <J /-li'lTt-iJl j—* f Ji *“J£ 

LhlL.jijj±j <liA ^Ic. jjjij <ij^±j ‘ I f cj U_—J3 

. rJi ^ui 


jLui^l - T 

jAjjj <JJ v__lLiiJj _ ^ 

• J- * * * JJ J J) 

tljlL-ji J* ij^ ^ • J'j^ *S: — t -‘' — “*i ~ ^ 

. JS jJl lu Jjb- <> J-» ° • J' J^ 

. ^jjjc- 1 — ^xj 0 -^jj fj ^bkj c .iu^i i JLj i^lAJI iju -f 


> . 1 -^ 



Si : JjS'i .>J\ 


CJj'uiiV' Jd.i “ iiil— vljLlUSl J Jjiil 


% X.O JjU^. U ji f £ !»?J j'u .^11 pile. iijj ^Jc pUjj — - 

.l£jJ 

•CLaj T . ;.iJ °f» ! • c • » jl <a. jj .lie- ^ — s jj — ^ ~° 

- • . • v j 51 vP) j ujyj 

£jUiJi - r 


MgO% = —|x 0 . 362 x 100 
w 


: v.iiA 

V.I-.^V 4jjld! A;..1 ill = MgO % 

Cj'ul _>aJL JJikjll «.'» Sjy*Lj 1 <iidl <jjj = w 

ou jdL J^pjb £lill i^d jll Jjj - W1 

jjjfi J] f JJ — Ui-ld! -lu — I f . dl$ L J1 ** — U = 0.362 

Sp.Ua.VI Ci! V- Y \ - > 

• CJjU^V! ^ ^ j a - U ! ^ .^1 .id! Y^ — JjA^k jjAii 

C,UjLI*V! A- T \ > 

A-uLaoSJI Ci! jLS^Vl ^ U viutid! j! jd! \ — A— T ^ — > 

: Jl> U c_L£lj£il ^ yiUl 4dUu£J! CiIjU^V! d jd ^ ^!jj 

. I ^laJu* >AklwU! eld! jjS Lj <ji ” l 
. UdlS " Lllul ^ <*K';uJ -i!^dl ^jfu tj! — ^ 

. C*ilj jit ^c. J^i fJ t* >. . . j .A ^ jiald! eld! y . Vv .ri j — r 
S' " ! >-J jSl ^ AdliJ! vpdjjll !i£ j jjdill ^ i_AiUd! jLiiVl cAbc. <j j^i ~ i 

1$J CliVaa.V! j jUd j£J Ci!j.Jldi f l ja.) Ci!ja Y-A-Y \-> 

^ixa uT : >^ 0* U^LiV! ijj. V! . <i!iU O* 3 -^ jUd J_£ ci j_?j 

^ ^ U^ui.V! d j !j]j . Jj-idl ,_yi Oif^ 1 - 1 -^- 

j . JjiaJl 11 a ^ ^ j-1^. ji jjUkp &Z J±. jyl' 

. • , • \ ‘-HjS! jJ) s j ^ 1 a ]\ j! jdi <Jjldl C-luoll 


l .v-^ 



: Jjfl . >11 


CJ jUliVI (Jib - >'i— >ji sJjLllJl iiiu j j >1 


C->^ _AA*-V' '-^ _5J>^ » - Li L^ > jLl£j *1 jjJ ^piilll 5 _j1aC. fcliiis lj\ j 

. J.02UI <jL*c. ^ jsJ ^ill 

Jjjili Jj-i* >- > 

c viASiS-^JU ^SVl ()-YM) Jj^_?. ^_J] 

-OljUiV I 
^xij^ i.-n-i 

Ciu-Sa ^u^sii Jj^ii <u.uai <j>]i - mi/tvt V-421 Oiixoi^ - 

l_£-b^i jjJ) 

^.i-Lilll .lo^jjll *UljjJl A1 _aJ> CjLL-al y — 
IbU 680-1990 Cement - Test Methods - Chemical Analysis 

.JjaIIj <Jbj^Vl Aon-^Jl vllUx^li y — 

ASTM Cl 14 - 1988 Standard Method for Chemical Analysis of Hydraulic Cement 


£i) jUiVl £Jlii ^ <i ^^u-udl ui^Ua^J ^Vl AaJ) : (>-Y>->) Jj*s. 


(%) <j £ ^^L-asS’l 

Cbli j^-Jl 

jkuii joj 

U" 

• ,Y * 

0*1 

(jjfjj.ll.uJ1 1 

•,T. 


^j>j!^l axutSl —X 

O o 

O • 

uL^ji»Jl _u~£i — T 

•,T. 

*.Y. 

.11*^11 ■' W Jjl ~ f 

•M 

*.n 

^ LJ1 * i .i*<1 — o 

.,)o 

O* 

Ci,_>iSJl tU\j -*\ 

• ,)c 


djjj 1 ' lt’ jS ^ 1_y 

•,)0 

• ,\ . 

jLjili aLUII jjc. jl j^ll -A 

•\° , 1 . ,0 . 

BWHi 

^Jj— I j Jill j ^»jjJj*^al1 JiuiSl ~"4 


> • A— > 

























: J l/*1 .>] I 


^UuU jjiLj J jil » 


Sulfur trioxide (S03) 


*si liJlj jLuAl TT-N 


i— T T— % 


Jc. t (jjjjj ?_fcij4N ^ U^aS iJJ^J 

. -■/^ \ S‘iA 


5^1 y-yy-> 

. (£”Y^ — AiaJb ^4 US 


r-Y Y-^ 

JjL Jax^ cl* J- Y 0 v_iLij i (jiu^ £a-bjJj ^ l U- Vl 4 -Ijc. ^ > <jjj—i “ ' 

S^J cjS— Jj cUiL t_iiijj ^j^ISjj^- 11 ^K^v. <> li* ° L_uiil]! £ a i_il Jajj 

. ixSj \0 

l>* tU ^ • ‘-iUiaj J* Y o . t5 S^ t- ki-Vj j ^L-ll tUkj ^ “Y 

i> •J„P‘ ^ r saJ <un}\ kui ^ ^jjjiJi aij^is (%> • ) 

* Ailil^VI £_ jlalvll 

*&y. ^ li^dj J— hj u ji i . jUjij ji <Sjj jc ^ «jj -r 

. ^ O SaJ °j. *\ . » _ A . . s j\j^ ^ Jj Aic Jj jjll jLl-j ;jn>« (jiDL 


S0 3 %=^Lx0.343x100 

w 


i-Y Y-> 


• 

CujjSII - u >a S l lUIjJ ijjldl Aouuil “ S03 % 

c!jU\ j^JIj JaIajH fr'_>?*V sjjilj' AluJl (jjj — w 

CAJ^aib jj*Jb £uUll v_u*l jll jjj - Wl 

• Is* ^ uj^' J) ^Ibl ^ilSJl Ojjil - 0.343 

o-YY-> 

^Uu^ii j oUsii - mt / ivt ^_s j aa—un l^i« - 


> . 1 -) 


ciiU-S'l : j/fl .>J» 


^ JUtyi JJj - LiL oliiJl V s j c*.^ 1 J 


Loss on ignition Ojjfl u* (j^u jl,uikl T r— } 

\ * • ' ^ ° • O j ! _)*■ AlC CllA *jSj\ (jA i'UA,}^\ (jA ^jjjll A*J \*LA AiiC- 

jA US jl y^j\ «IaA. ^ '^>1 4. ^ 1 5JU J— J1 aL^L J-i«2 t Ojj^ *-^4* °f 

. Aiu Uj ;jj! jll it ^dJI jjSU 

r-rr-\ 

.(t Y > - ^ ) alJL y. us 


jUi^ u;ijks r-rr-i 

^ 0 • ^ pj jj ot&i^ t> ^ ^ ' o jja 

• ujj 11 jj^ - ujjjj * • A h * <y aj** (»j cjftb ' • V' ■ • '” 

; **iU ««iVl £- ^_jji aJIja <j j_^]l Alai! ^jASj Ai& ^^c-l^—j : A ^i^l* 

lo ^1 jaVl tlua. jjaII 

Aiuill (JA C _)> t _ r lc- Y'Y“ \ j*2 J Alillj 0 A jl^Jl <i^_^iaJlj «.•* i Aj — -S i LJ — I\j jA — Li — \ 

. U^\ 

• ijjjll t - J ^ o* t5j^ll jIj^j uj^ liU SjjI jii iL^ialL ^ a1i]I jaL -Y 

j*i j aLj oj jl jll iijjtib (_^.ls ,jJ] t$lij a*j aS j^^ll <ja*]l ^ Cij_>aS 1) Aa-t£t tliHS jAAj — r 

. YY-^ 

oALjll (J-Usi A*Jji (J jUu Ax*£ AiUlaL jj^aJL ^ Aiill AajlJl <J — -all ^X) — t 

. r U!l »-lij jSj U^Sl .Dial A^Ull Ax-all ^ 


L.O.I%= W !^ W ? xlOO 


juimi t-rr-1 


o JjH u* Aslill AojUll ix-ull - L.O.I. % 

AL^ll » W, 

f?JW ujj 1 ' ti^ 1 a -^ Jl ojj “ w 2 

^i^i ®-xr-> 

^LauSJI Jolaall <x-»L511 i3_>t)1 — j 1V1 ^ Sj Ajj__-_cla 1I Aa — -alaill CjU — « al^Jl ” 

.^Aj^Ijj^J' Cxi-*— blJ 



•Vl : JjVl .> W 


•UjUiVi Jab - _ > *Ji oLiuli join j (_y j jSh 


Insoluble residue 


a1a\a 1\ jit ^ju jUiii Y l - > 


>-r t- > 


f*J^° UJJ jc. CiLu^Vl (ji ijbjiU <L121 jjc. jI^aII <jjUI <^\ f j&; 

JjUa* £jUll ^ JJJ ^ 

• ujjij (^f^ 1 c-Sju 

Y-Yi-1 

(i-X>-^) US 

jUiVi citjfci r-Yi-i 

L> J- ° fJ t <b*Jl < *_ a. ^ ti _J) j_kL *1 J I . c_il_uaj ~ I 

. £>J1 iiL J JS 

' 0 oX^ JU- J fj lU a • J) LliJ AbiJl ^Ki: ^ ^ .ka_a < ji__ ^ “T 

. Jal 0 J I Aic- <LSj 

C^J^l **JJ 1 * • fSj jjUlij ^k-jU ^t_i — *Sj3 A_S JJ ^ — U ^jia—Ul ^ — ijj -r 

. _^bUll frUlL l1i! j* i^c. l^Ljla-AJ 

pJ^J*^ (ja J* > • * wJl\-Jaj ^ jt\ o ja ij L^J\ <ji£JI J] 43jjll JlA-. 1 - t 

• ( %' • Jjl*- -J C>^) 

-^JJ^JJ^' JjUj £ jblijl J5i Jj Jjc <LL) ^ o oaJ J jU.' l V. «^j -o 

• Jjl*- 4 (JJ Jj^i (t£ Jj) 

• J>* oJljJ kij O — { j4 L-iUix» “1 

f J* 3 .**^ J" J>U-AJ ; JA \ O _ \ \ ^ ^Ujyj <k-.j Is JJ aZ JJ ^ — 1c. £ — ijj -V 

• ( J^/c** * * )l> UI 

J J*iJ °(* ' • * * — ^ J* OJ^J J} ->*^ ^JJ Jii—j -A 

^ UJJ 


^UiSl i -r i— > 


I.R. %=^lx100 


(jbjiiJ <U 21 jot J ^Aii <ajUi A^iLill = I.R. % 

^'j 11 6 JJ " Wi 
J?-^W Jikjll <k«Jl jjj - w 




: JjSfl . >11 


OljWjn JA) - >li oLiuil i*i£ J r .^'J (J j jSH 


^u^ii <u-uii\ ^>11 - \ *n t / 1 vt 


£xi ^1 ©-Y i-y 
<j — uUHi C-'li — »-fl]j^ll — 
dlLa— :bu 


Sulfide sulfur 


<1* Je. Y o- > 


l-Y0-> 


^>4 0 fjJjUll f Jjfii SA-d ALj-Jall 0 

. r j^un 

•j#*5fl Y-T0-> 

^3 j AiJ\j ** 

r-r o-> 

^>laLvll ftUil > t_U O • v_iUiajj lU ^ • • <*— ^ tlil»*-Vl t> ^ X iiij — j “ 3 

>4^, ^ Ll»lc.U- o ixJ dl JJJJ ^ . uU I frl — J\ J « \ • • v_iV — k>J -Y 

• r*j^' i^&au ^ ) 4 jjj^jj-W' 

3 • • £»• (° : ) ) dLj^iSjj^il >xft^ i> J- Y o L_iL>; ^ ^JliaJI ^5* J ^*-Jl >a_^ -f 

. 1-iirw cU>**jj ^LJl jIiSaII ftLJl > 

JjUlll Ljj^SM Au-£j_^a t_iLi»j « J« \ • « ^Jl (Y) ^j\j 11 ijl! >j j — f 

. <i£s Y. fU* Jc- Cy^ij (%o) CAjjjjS •ull ^iL^j t>-yj 

(%°) il fij ^-J 3 i3jj* C — “ M-— ' jM j *"> — J ^ jJ-^i ~° 

. ^ jjJ j— al' <^ilj_jj j£ 

>a — Jlii jJl JAlJI i_Lil£ > jUkij J t — i\ — Joj — 1 
. UjjS J- > . . Jl J^UJl (f:N) 

* fjdjU 5 ' (*•=') J J^=^' Ji “V 

. cJSV' ^ CjIc-L- 

Aic. <C.L- S-lJ ^ <*j (3_pj J J-Aj J v_— Ijll -A 

• ^ cjJj °f ^ * • 


UY-^ 



: JjS'l *>ll 


0> j'jiiVl JA 2 “ CiLliJ' A.ir . J V.' j^£]l 


g-uai t-r c-> 

(SO.) - SO 

S% = ^777 -x0.1373xl00 

w 

:^V 



4^4 Jc Cy_>All _>^J OjU - 

s% 

.(YY-t 

fij jU^l) -^' «U15 gAiil f j^jLS cjtujA o jj = 

S03 


^ ^ ^ -** o e 3 ^ r-*^ * ^ u JJ " 

(S03) t 





1±*]\ <j jj - 

W 


• fJJjM Cj\1ijj£j ^.a vlujAi' <f— i “ 

0.1373 


0-Y*-Y 


JA^ll - U 5 t / * VI ^__5j ^ Jl t - j; .^ Jn U - 


.^.iOIj jjJ 1 Cii^-6u 


nr-t 



: Jj «>J' 


r /\ 

jUiVI Jab - oLlull jiiu J J jSH 


Water soluble alkalies (Na20 & K20 ) f iu-Sl jLiil Y t- ' 


>-n-N 


Flame photometer ai— S' j ^ j ■ - n\ \ -ii — u«£' jJ — L 

j* A_4Jlll ISoLJ' j_^-aa Jaj liljjjlSjjioaJl ^JU^l' t Vin .jVl Jjli-a j* 1 . 1$ U lj 

. I j'sl L i.-~i" (J^ll -* J* J ■ .lir- 

ij^i\ r-r o— % 

(t-X\-\) f j J uiJbjAUS 


jiuivi o' r-Yi-^ 

-^j-^lskj jj-lfi j?aLA\ ftUl (j4 J 4 o • <1 i-iLiu fj j* 1 Ojji 

cU ^ i ii iS ^ jj*Jl (jjv »i Vil jS>JI o*o*° 

. J- Y O . ^5 jU. JjjJ ^ £^jl' Ji ijj d“^ _r 

. ^ji*-\jjjll J \1-SV 4_u*jLS jW^' *~V * ^ — * 

. JS1 Cl'd Jill jl^JL ClllwJ' JJ*J ~° 

• Jx^xic JSl A-^j-uJl Aj— ill ^ia (JSl tliLii^lJl ^ c. dj'c' j2) ^SjJ “1 


£ju^l i-Y%-> 

. J Jl^>ll e*l j21 “ j*_cdl -ludSV 5jjUl Aj**ill 

. J Jc- oftljlll - fJiJjJlll ^U-SV <JJ^ll <^lill 


^1 j4H o-n-> 

^jLajSII JjlVill a^L 2I Jjkil - \ l \ c \i j 1 Y i ^__*j Ajj . rt Jl V— 1 ^ 1 ^ “ 

• jjJl iViA - u ihU 


> ^ i-^ 




: JjVi «>jl 


O' j\**V I (Job - ijjL.pJ' oLiiJi \;iL J -•- -«*■' J jSjt 


chlorides (Cl) Oljjj^lSJI ji^i) \ V- > 



• c ^Ljliill (_ p!io l rfc» OU miSH *Oc ^JIxj i V'a.hSM ^ OljjjjlSJI ^ 5 jiv* c j_ai*ji 

•U-alil O:' jli ^ (JjUc- JjLi O'OjjlSH L_U-j3 ^3 CjUj_^S Jj o3j_>j£J 1 J MiSbjj 

. u_Lil£ ^ U>-Vl OLL*-jjj ^j-LIaII JjUjj 

Uiffl r-YY-> 

• ^ Cjlb2w ^\+]\ Jj AiL^yU oloj^Kll oy>u 

oUjjaj r-rv-t 

(Cl) AjjA k _ 5 ic Cjloj^li]l lie. OUj^jH^Jt J£ tjy*-* OlOjjiSJl ^ jU-a 

*-rv-> 

■* ■ > - 0 ' ■ ^ V . mU b % — 

jU— - 

C J* ^ a^u— ~ 

lU 0 “OoU — 
j£ _pll (j-a^U. — 

>i- *U Y ^ “ 

ft Lo ^ • • : \ tiLjlLjii — 

(ftl« Jol <Oa2 O' _£j ^ A, £ 1 1 ) ^Okill O' joi eijUc- • , • o - 

(«u j3l ^ ^ r.A) 

l> • . • 0 “ 

+ NH4Fe(So4)2 (III) <+* ^ _^Vl 4 >o^ cXL;j£ <> J J- > • • ) ■ ■ ■?■ '< - 

<_px«U Y:A j>o J-» 10 

ol^ll e-TV-' 

• ( c— * ' " ' ) jA US OIoa-V' ,jx «Ux 4 Jjc- 

jluiVl O'^ki 1 -YV -1 

- 1-^ ©UJ' <>. J~ ® • U-l) OLbjj <OL*Jy' t>» • , • 0 ± ^ C Jjjj - > 

• (^ * ^ ) liLjlull ^yc (_U ® • J <''i--al l L -.ill'll ! ^ , 1 «l . — Y 

. A-Jadl ol Jjj jx J 4 o OUiajj jlaliJI ^ ^p— ^ “Y 


no-' 


Cu~Vl : JjV» • >Ji 


CjI jVjliV' Jib - i+iU- _>iJ* CjUoJI AflUj il tf JjS» 


^ 1 ■ J ^ {jA V-lix « L_L-li^ll (J ■ * « j j »djj i 

f 0 Yo J} O# ? uU Y • • c* 5 -^' 

£ jB £* CAjL»*JJJ Jj\*» «1 (J Jjl*JJ V i.*l£]i "ja (J— • 0 * »1 ■ ^ — ^ 

(V i) £ jib <^“-£ ^ UJ* 

CjliU^jjj JjL-. (V 2 ) J U>^ *'j— >! — *-i 

■ f \Vj..Mlll 


£-Uill Y— X V— \ 



1.773 

1000 


= (V^)x0.1773 


u* ^ W'l .i^ l l fju il>liL-ijjj ,*2^ " VI 
J f .!& ^ ( » \V>.««1I ^jXJya^\ CAjIu-^jj — V2 

dil^V' <bc« (jjj “ W 

OlbLi^J A-XV-) 

.%.,.. o 0^7' ^ t 3 ->^ V -t 

uSrtjWj *-TY-1 

. % • . • > ^>t Cil*-iS'b (Cl) ->_»J ^iji V 
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m-i 



: JjV» .>11 


C«*jUiV1 Jab ~ CaLliJ) join J r >«.^ 1 (J _ > ^1\ 2 >ll 


Free lime (CaO) (>*J1 ^1) jidkll ^ i^\ ^ju jUIil X A- X 

Jj>^' <> vA* J^j') A=vUl J^_fr (jj VnW ?Ji -+*\\£l\ 

. <^-L21 <» j^Sfl JjW-u Jjbu ^ djiCtflj 

uiifJl X-X A-X 

. 2rv~L.11 jic. ^ j_i^i]l£j! • ■ -_-s ' /ji i «*} 

CilL>u r-XA-X 

. ^ol^JI <Aac. C U51 .oU3 ^ ^ ^jjl .lud JA : Jikll ?J 2*JIS11 2^1 

Sj**V1 f-XA-X 

(^- ' ^ V- 1 -^ o'>* “ 

pLJL 2jo. i-_ij£_o — 

A jl. ■ . ijIj-vIaJ — 

(c#V3 cU ' • • ^ u*S& J_P±^ O* Jjb* ~ 

*%° ^ Vj M t*X Jig V f 0 TO ^>Jl <ij_, Jj^oyk - 

O* d* ^ Jiix. J*} Jj=^j Jj^>^uLv c: X ) Jj^VI J j*£A\ j J jj..J-.11 A> - 

UJ 1 ^ ^b-u ^ioib <ijfi ^ J^vJI jjLjj («-L2A£11 
<> f ji-M ,-*•.•• a - J- X ) aJ ^^ 1 rJi i ^Sj\ CoX-i. J^-l— - 

(^ikJl J_^a£jl ,JA JS ^ i ijiyiN A*j ^Jjivlil >j£>j»i 1 Cj^i, 

CjUaJI fl-XA-X 

• (°“XX — \ ^ Aoj vliLavuSf 1 <&A4 * ■;■- 

jlolkVl CjI yaL 1 — X A — X 

f Ji-Ml 2^i 0- f* •'•'< ujj? fj*i >*^ vIj^U Jj-lo-J $>_jU- ^ -X 

• l> J- *V • W] ^jj±M 43jj 2 ^ uilrjl 

J S^JiU. jjUjj (jUiiJl ^ ^ jjiJl cJJjJI AA > Jc. ug. «L. r> n. -X 

JJ^J L5>’ «J- C>“dJ JUj i <J ja^ll ul_i ^ 


uv-x 



Vi : JjVl • >11 


Cj)j\£k*yi JA: - CjUull iaiLj ^*.^1 J >' 


5xJ _V~IJ <jUill ^ 0j J ^ ^ V Uiic. 'o jjUJI ^ ^ S jjUJI 

. <£-L-j 

(^ ja) f jj5>-Vi oiu jji^. ^14, j.jjisj y „sl ,.■ -r 

. ^jjUmSI JLc. jjj <amL dll jj 

lU^j 6 - J- *1 • ^L>u <>j>- Jjjj ^ oj 4 ^-Jl <>JI <> ^ ^ UJJ-i “* 

<J > US ^Uffl aJ_^ 1 J jl^ s^UJb J *,ll c-li j kk 

i 

<i«Ji ^ jjyi f j>jisji ^si v-i sjjjjii ^ v u^c. a^vi *ll -° 

. % • . • c > (jUiill £-o (jiicLJl cljjl 

£JUU« v r A- ^ 

W x W 

CaO%= — ! — —1x100 
W 


: ^ 

^ikJI ^ jo-JISH au-SV AjjU 11 V-K - CaO % 

^ AilxJI j jj — \V 

JjU_ ^ J4 > ^ilSj ^rJb jjj - w, 

. aJ] (jill j l ld Ll L aJ _ ja£li ^ J jU. «= y 

LjU aU^V» A-T A-> 

ti' c> Sjbj ij\ AiL>\ f 3 * 

CiiA-.Vl CjISjU-j cAjmjH JtUS j 5 aJ^UI ^ jjj ^V' cj^U •> 

^ Jkj lVsjj JSULII *Lil o • J\j*. .Jk^j joi^o y Aa.U- ^VUI 1U 

. SjSaJ SjjUJI CjULc. > JS -1*j <_Lil> c5_>4j3 jjl JjU^il 


e-r\-> 

^u^i Jiklll VW® c3>^ - m 1 1 tY£ V— »-» V-^5B ^U-^.1^1 - 

.(_5-ij^j j>li i, r .t U >. ) bU 


) ) A-> 



ftf j» .>» 


Ci'jVjjaVI Job — ijl— ^iJl CjLLuII JuiIjj 1 jSS 


^03) f >31 
flS jJl ujljUUl 


Jjiill LU*-S jll ^1' dlljLl^Vl C. il li_A J-J ij 

AjluijiJlj < a . L *Jl AjU) jiJl JUcV 3 jjUmB <Sjkj ^5^- Ai-l^il CjUaljoJil j 

^.Lu j ^Ljaill CJjUiVi Jc. c>J1 lit J-SJbj ALL- 

AJ JljJlj -CiaLSj ^ jJl c J* Jc. CjI jU* 1 liiliS ft >Jl iiA Jjli_jjj 

AktLi-3) ijL—fl c ^.Sfi J J J^J ir ^aJl OL-Jillj CtL. . : ^\\ J£_^ij 

■ CjLjia £-a j»l£_^Jl ^aLii A—ijJ AiLi^b ^1£_^1L 

i> f* 1 - 31 fVSjM ^ L>-aj ji f\£ jll jb_j^L ^jL_21 ^ — k. j 

^IL\ J&j ji ^alLa flSj ^ic. c* jLkJ (>j tj Jfi U JJ—C. J L_Jj)j j! jjjfi .** 

•(<>** ^ t^^) C“^^' -J ^ ism*) Auaj jLiiVL 

: aJLJI Cj\ jLliVl ^ litf ijjSUl CjbliaUi jjaaj fltj 

ULZfyJl j A^bj*Ll CjI : V ji 
^ 3j^ ' -Y 
^\£^1] (JillalL Y — Y 

jlJ jj^L^lOU Aj_j 1*11 i-u-iill ^jo«j jLji.1 Y'-Y 

t5 JAM Ojjll 0=^ J^ 1 *“ Y 

. ^ J 43 lil&ljfll Ajjlbl Aiuili\j ^ -* >^1 1 £)jjM <j=**^ jUi.1 o-Y 

J^) jjc. jiwJl ^jjj cjldl^iil jj_jj«j jlj "tAl 1- Y 

j t' , >ljj;^li aJI^ lOLiiaJl 

jiiJ) ^l£ jli Ajj^ojJI iJ-Luo l joi*j jLii.) V— Y 



* >1' 


ol jUiVi Jib - vijLlull jiiij r; -^ 11 o jSli 


jiAll jll £ lilt'll jliSil A— Y 

jij£Jl jll < jj \ jl\ 1 jukj jbl^l *\-Y 

Jiiu-all jii ajbjll (J^ju jlyA.1 ^ . — Y 

UJJ^ <-c.Ul jl^Jl j 0^' jLSil ^-Y 

^frUJl jljJl J JjUl Aa-u (jiaj jboil ^ Y-Y 
fis jib iiiliJI ^iaill AfMij Jjju jLli.1 ^ r-Y 
-ki^u <*jlL. jll tjii yiil Jj5k jUlil ^ £-Y 

AiL->Jl ^ (jipu jUil > o-Y 

joiill jii ^1 J-U- t ji*u jUil ^ 1-Y 
AlJjiaJ (3 Jill joiSJI flSjfl +-* jU- Oiuu jlol^ \ V— Y 
r *M ^Vs %> . ^*5 o±»*S \ A-Y 

( J+bJ )j^* ^ jU j^all J-bui (^u*j jbSil ^ ^~Y 

jl] »dl£a*Vl* 4 a jJ o#*J jlu^l Y • — Y 

M A» j CiljUiVI : 

jl] (jaaxj jLli! Y > — Y 

(cjtbjill - CA^jJSM) c yjj\ Lsy^* &xu Y Y-Y 
<iU- ? l£jl Yf— Y 

(«5lJ jUi>) f lS jU *>~J\ jUi.1 Y l-Y 
? IS jU bl ,t;U Y o— Y 


(^bi jUil) ^ <^L^l 4*b*jSJ1 jji.jiH a jl» iusll Y*\— Y 

0^. ^ jll j c_f jI2i -bLiill Y Y- Y 





IjI jliiVI Job — <mL. ujLluil ^luj J i*l! Jj&ti 


<^LLxfl iii ^SjL \ - r 

AGGREGATE SAMPLING 


f 


N - > - T 


(jjj uillil jliiiyi Ao1a*J Au»ftV' ij-jj ( _ 5 ic- i — a.i Aj — L c ji '\ x-> 

4_oft^La A^tS 1 ' i>» A-r»_p <jj£j £2 yo (ja y jaa-JI {_y> tljlbaJl A 2 J <1 — Lc 


kiifh r— >— r 

j' (»^ _>U jUaiVl ‘-Ijlbr- >u-kx^j ) iiS' A t -bil l JjU- *J' JjJajI <S >kll 

. j\ jii . v»l l 


uilL>j r-\-T 

: (SjL-SJ) Jajj flSjll “ 

l$i* J>'';^.; L 4 liji Vj ^ O <_jj AjLijik 5 *^*-“ (_5^ jH J — * 

JikjJl jb^'* ^ S JjSUl £ j.£ll 2jA^ ^ £ ja-aa 11 <-i**ill ^ — lc. Jii — Jl — ft ^ — lc 

. "flS jll 

(5j*AaJ! jUA^/ij <y4^ ^f-^b flSjfl ” 

^ AOi Vj <- O <jjjUa L? — Ulil ^ylc Ajlni-fc j ~y '• ~» **’ ^IS ,_jll J—Aj 

jLlkl" jj£U 1 £_pjJl -j^ ^ ^ J^lJI lji — ft £> — * l$j — *» j — *j 

. " f l£ _>U JiUJb l \A^A\ 

J-UII ^IS jJ! - 

o £ jJlJl 2j1^j .ju* jft L£ jjjSH j»l£ji\j JjinJl |»IS jll (j — * iaj — ii. J — ft 

. " JaU» f VS jU J&liJb J^l jUiT 


'-X 




A* *>i» 


o' oLiiLi -\.«r. j a , jSli 


Ol Lf&J) t-1-T 

iii - > 

L «3 ALxJl CjI JjSS.VI <x_pUl lulaJl jl j»Sll J jji**JI ^ISJI CjUjc. j 3 >’» 

<jl ji 3 jc.I>J 1 j JjiiJI ? ISJI 3* «*113 3jSjj -^J (> loiit* 

* ■ »■ * * J- ' • • ®^.ij <1>C dSjJj 4 3&- iJ\j J AaJ U AIL*! tlii t_5 <L - J 

O- 3 '^ ^j_>*-« i> fcjiU j»IS Jl UJ 3 jSj Jill cIjV^JI V) jJS Jl 0— • 

J^iJ • ^ J>JI fl£ Jl J £-Ja1j diLiA 3 jSj Vi .L 3 U S-l»lj <iirnj c-tilSVI 

ejJUJl 3IS I j! eA^lj ALaj AaaSJI aAA JjUj 4 Altdl • j J .1 Jl 4 j__iSll ^lSj_Jl 

3 A* fjip A_L^>U. CjUJji- Jc J^^yjl «_J JU Jl 3IS Ul Ul I ^IS Jl ^j-a! J. ASj*_a 
3 ** AjiLfl fIS Jl l*A* AAac. J£ i£*S OjUt- <M^txj juhVi ^i_ j ^IS j_Jl 

Ajsll A^SJl 
fttjUuia <1*JI iii -t 

2 itLU. £»Ll^* 3 # ‘rJjJfcM <*j <_Jt- ^IS Jl 3 * AjjUu* CjI**S AiL ALjiJI J.>4V) 

• Aa -LUS ^ I AIuJj A id'll ., j »!*£.! 3* j .Ua J 1 w_iil Jc AS Jl* JbLLj 3* dlk 3 j__£j 3! 

^ A 3 c c^ljdj 4 ^Sjli aJUJI UIS 11 auJI 3 i-tt UJi. J-JI l| ^> cA *— *11 

j^Jj AJi ^ J Vj CjLu^il A-Jlil Lu ijjj J Sjj_£U 1 ^j_ll diLj «£ 

l^i* iij Jlil AaLll J0C- JL Vi — j»l jVl Ji-i J o-Ag djA^j US Sji__jS5l CjU—UaJI 

U Ji djLiuJl JA^aAj aJU. Jj . AalL j-ic. 3c. JS Jl lIjL — & 

ULUS J—ol U£UI A1-JI 3 JS vUp- i jJS J.4^1 3- ^ Jl oL*S ui.i .L__ii 0j _SS 
JS 3* Sjj^Ljl j»l£ Jl AjaS 3 Jjj --^ 3 Jj 3I 3*ojj i l-k.j.-^ ^U-lJ ^ISj — II 

. (1-1-^) J^JL 3u* ja US aJSJI al*J1 UJJJ 


jUliVI <^l Jai 0-1- r 


jUiVI ^ 

JjAaJL A iti* n 3 'JjVL AjJ^Sll dAA 3 Jjj » UlSll Aj*JI AjJaIj jLl^Vl AOfr 




• cs^i ^ Jl <L Ja ^IaSImIj ^1 — 1 — Y) Jj 


r-Y 



jW : ^ •>» 


jUkVI JoSj - <*A- >1* J ^-.1 j-oJl jjSil 


^uJuI) AJLj ji> 

Jalidl (y> SjjiLil fl£ jll CjLpdi kKll- i A:_^1_J] J_-mu 

lSJ^J f-3^' lU* J Wj ‘ ^ W^* f _£ 

U-A u' lU^ -lie- JJJ I Cjl ^ AjLajJI ej_A 

S^cli _£>. j fie. ^1 JJ i AaS'_» ^it Ukii- LU-i< uU a£J3j o-i J 

£^-3 . fjSJi <_^l ^ JJ S^tfll >i2 ^1 jjjSft jB g Jtf SjL-oJj 

j^_>* 45 ^ '■jjiaS <-ijjl^ <— * J 3 * j' *-. V-*^)' (j* £■ jl i-j^pj Ajiljil A^ iaj^a_Jl A a j£ll 

A^J ^ nJi^uj ^1* dil S.1& ^iij Sjlfil J • Jjj JS Oiu A*ij Ljjb A^j^pj j 4 — . j£11 

A-.J^11 >— i fj . ^jSII JS^. ^ jA U J 3 -AYm AjUjj Aj^Ij 

u . -^- j*l i_v. Ml l (j-c jl ^iajj uillj j ? U-5l Axjji J) A.ik^^H 2uj5' Jl 

u'J*- ^ .“-i (“ ('“'”*) J£LL1L t j f ^, ja U£ j»—j j c >_ 1 ^kS JS — - 

f - K ; u^l l AjLc. jj£ jj iUj Hail jjliaiijj J-IaUI a 

• j'-A=‘V ' A^La* 1 ^-»_pUl Aa^ill Jc. ^^la. j) o j- jaJi ijpA iaM 


jLuiVl wlijP Ajjjj — T 

4iu« <;! lU^jj 5iilA jLo^V' J-IjcJ CjIu& 1^2 J«jj ^ — C.Jy\ (j_j_£j 

V 4>A ^ V' 4>^*U1 *1^ 

^lu-afl j\ ^ ^Al l Jjj2l ^J-uil lljlj 1_>-US^1 JaaImUj ijLj^V) Alp Aijjia 4J It 

. 4 •■!■*» al l t*ll ll jV^LU ^/l jl « * -V J [ ^ <1 .* A 1 1 

tlilLL lZKJ A u .a II I ^jlL-oJl J L yi\^i\ jJajj ,»ISjS1 Ajoaj Ajl^ ^ — 3 

U_£i u 1 AL*: JjUaII 4>a Aty^aJl ^U^iJl U&*JJ I u — “ 

sli c ij U j CjVUJI ^5 U£ 1 i a£a»o 1 fc^Uac 

Ojj »-Wj ^ u^j ‘ ja ^ 0 j^V' dluJ iA^ljll ; jjj ^1 jij 

° * _*“= i^*' ^ ••it 4 ^} ^ v'l. -IS (j — & a 1 - — ajJI 

. A_^alik A-a^Lxj o (j£ ^jX-I^jjj 

jUi^Li cjUpii jij ^.1 \-\-r 

CjIjLUV' ft' _>^7 A_aJ^ 1' < _ f Ic. J j-ojJJ J^oJi i-jl jll CjlLxJl Jljl__l' f C.— j 

. Ri filer ^.Aiill ^IaVi^iU a^Lax-J' 



s ^ •>» 
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^UalOU AjjUI jluil r-t 

TEST METHOD TO DETERMINE THE PERCENTAGE OF 
ABSORPTION FOR AGGREGATE 
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-t-JUl' ( _yic.l <-«j£ 

AAJ Yo aIUj, JIB ^ f lS jfl <*h, J ^11 ^t_^l A_ jSII >* - 

^ <~> ° J&? a£j J£ dL^li v.^ >>>s» 

.AiJ ij£ AoJajVl AjxilaJI _^jj!j i"i’k*i 3 j_vxj laS««J 
C* ’V A ?J' M~*=* a!> j£ «1»J cioil L-u^tl ^UjjVI J*l*j ; “ 

. J i c. CjILiB £ijy 

.^j) j33 1 J1 jj J 1_JIB1 jll ^ia-4 Aj^-i - 

. j*k^»J\ ^ijS Jb*^ j ^S/ i*Jj ji - 
.kiA 1 jj Liu t«-Jlil\ JL5 jll j^L- ju> tlliljL A^k.J l Aj^^Jl ,-• -K |j) - 

•C^ 1 tf? cJ“»J ^ J Jz- ^ cJj ^ U»jiA jJu-all jJl 

jWN i-Y-r-T 

W^jj L>^ J ^ .^ ,,| 3 ' 1 * tlc-jj ^iajj j c 3f" ^ V A*J Jii , rt\l Abe. j a. jj- > 

•( m l) U^J 

A^jjo± ^«o 

jU CJ- 3 J 1 J lAtl- X i Sj> -J **\ W J Ajjl_ 

.(m 2 ) oM j ujj 2 ^ 

^Jiiiji -v-T-r-x 

.AjiUll aIjLxalII ^yt frLdi ^_uol i f\ . <V Aj^lJl A - ■ ., \W t ■1.^ ,1 > 

P = 100 * (mi - m 2 ) / m 2 

Jli-Jl Al«jl Jjj :mi 

C-iUJl AioJl !jjj : m 2 


XH-Y 


jUxI : ^ .>» 


ilAJifi&l Jjb - >11 olli-Si tfj— > ^jSSl 


0*M jl A-Y-r-T 

^L^L£U <iy^ JjJ jJ lj) <jl— jiJl ^ Vj^i- J J« » *»H _>£*i 

.Y*m - u . s ^-'j % x ^ uJ^ 


jjJL1\ ^-Y-r-Y 
:< J'ulS cjL^1*-*11 ^jic jj jSjII isy 2 ^ 

.<li*Ji ojj ~ 

.(% • ,Y '-jjiS' ^jtij ^ K*"i j jbiiVi ~ 

Y.-Y-r-Y 

. 1 ^o'u-a_JS (j Jt 4j1_i_ ^t£j ^ ^YS — 'l 'l ■ Aj*oUD 1 jxll 

ASTM C 128 J*Jl jUi-V Mi yH\ i 

Test method for specific gravity and absorption of fine aggregate. 

ASTM C 70 jIjJI jUii V Mi>^ 1 M-*^ cM^\y 
Test mehtod for surface moisture in fine aggregate 
ASTM Cl 25 jUiV Mo-Sn M~J' 

Terminology relating to concrete and concrete aggregate 
ASTM C 566 dj-B jl^V «=**-■* j- 

Test method for total moisture content of aggregate by drying 
ASTM C 702 j»j*M jU-V *£*>^1 
Practive for reducing field samples of aggregate to testing Size 
ASTM D 75 j^li jU^V <£^1 

Practice for sampling aggregate 


Y .-Y 




,15^1 jUil : ^JCll .>11 


CJ jlukVl (JAi - >* CiillJi J f.wwiTJ ys M J jSil 


^ISjil OjjS 6^ jW^' *“* 

APPARENT SPECIFIC GRAVITY OF AGGREGATE 

f I C- M-T 

UJJ cA- J*4*' j Jr*-^' c>>tyi ^>31 Ojjll jUi^Vl li_A ^j—JU 

. 4. — il^_ll yj 3 £A*xa 1I plS jH 

a» 4 Ji r-t-t 

<ii-L p^Jl LjU^aJ - lr- — p-l k^'i < n . ^ liJl JA jjAliill ^ >ll jjj 11 - > 

4jl» > A ‘iii , >>u j plSj Jc, AjjSa-* CjI lalk ( _ J _S plSj Jl 

• ^jJc. AiLk^ jl W i4 Clliaik j Aa> jIaJI j’l 

<3 iijLJI (5X.UJ1) U^ll ;jUU ^ull <sU&lb f lSjll ^ >UkII ^ >11 j jj-Jl 3l*l_» - Y 

• W^} djlcljiD ^Ic. 

CilL>3 r-i-T 

s- 1 ^ f^Sjll UJJ ^- t — ^ ^' G J* Jir^' j' 1 pis _>11 yj >Uail ^>11 UJJ — 31 

. frUll Jjj) ^ frUll tjjj 

>jv&\ i t T 

0»J^ - ' 

iSr^J C$ J j-*3 ji ' <JL-i J j ^v-Uu j\ <jl >a 

cDl^ “-' ^ tjL ft/i . aV I j_5^o J^Lk *Oaij ^$3 .lit jLlk'iM % • , ^ 

■**•.'' ILSj Joj ^j^lkVl JjSj jlukVl (_U^ lJA- 

>A AillSJl ^LLa — Y 

Wlkta (pC-UI') U^*-»lall pis jH > jLlkV' ^Uaj <jS^j 4-AM.lla tic. j ^3 ji SjJjlS 

t^Lcxll c-lcjll Jj%j /p— • ,' ± -J^a. ^ p^ JiS-ij ojlc.] 1 ^a 3 ,j Lu% 

0l - S JJJ^ jW^Vl <iic p^Jl > Ji^l j^Ic. %0 . > ji_S‘» 

^ 0 * * OJJi J W^' ^ Jei c> U^ <i ^4^ *L- x. j jl r p_- o • • 

•?> 00 UJJ^ J 1 ^' ^**3 ®JJJ^ • (j**^ 1 ) ^ j 3 ' U- 


Y)-Y 



fttjS jlau : ^-va .>]» 


ol jVfkiV' JJj - >j' lIiLuJ' ii£j 


ujUaN e-i-Y 

• *j jfr' C> UU ‘ *IX V >-Jua JUiV* ^ J f AiS— M ? VSjB oA 


jLli^l Ciljii Y — i — Y 

>-» r tt J° *b*J '- 

-> • • UJJ £J l _£ L 5 j*^ <jj J ' ’ • iS* 3 * V) ^_ 1 >J - > 

Jjjlj J vJoLaal' Aj1a& jUjj j jjjj i- *i> A ^ Ajj*J) A j£ £ Ajji* A — ^ * 

• (W) 6 %lj OjJ 11 ^ o' ^! ^'o* Sjc 

i Lu-Us L^j^-ij A^j-l* AjSj Cib Ai^iS J Aj^l* Y O- ^ O Aj j\ jJ eU * . ' . ^ **j ” Y 

Jc Aa-ill- A_C*£- J J] J*J j’l £JjJjll J) J (aJA-SJ) A^,U j • 

Jib Jl (W) jA-Jl f&jB J W»jS J^-uj i<^2' J- £J-^ «■->— ^ l 

Aiiilll J Jaj «ilb j oJja» ^ aII J £JiUs AlljJ £a AfrU- SaJ 1 jj — a*a iiljj — jj iAj_aiil\ 
plL ( j\ f. . ill Arv.-Jl jliol C_i=»j IaS ALJa J (Ja A»k* Jj3 ILii ISj— la 

•Jjill J^— J JS SjLisJ ^ Ar-L- A* ij WVa. Ajjjill i>- £ cj jb — &. 

. (V) jSJj pl£ jB ^ ja j" Jjii' j# 

p lSjM jlJi*Ub*l T “’'- 1 

acLmi Y t *Aa 1 Ajji- (Yo-^o) a*, jj pU J (VjjjSS ^ _» Y ) AjoaU «J 

. pLJ\j aILa (jiiLaS 2jJaL 1^1... i. (LJI l!)\ ni\H -i jJ 

> l» ^! (Vi) lW j <*-11 <y C> ^ v -> ^ • 

^ iS^ A^a£ v_jLjoj pj l^jis <i*^j bLul cltji' J) blrni A i . rtlb 

. (Vj) c£^J pUll Ulo ftlfcjii ^i*Aj q\ ^ pU\ 

<a.jj \ \ • -\ • • joj ^j'j2 AjJj^ ^ jf* 0->* ^ a- 

J JJ ^ J- Jac o jjll J JjjfiB J v L >>"i^ A^Ut jUjj o j Jj J ^ SiJ— 

- 0) o^j ujj^ 


-Y 

- ^ 

- Y 

- r 


YY-Y 




cJjLiiV' J*b - i-iL. ^»J' kijLliJi jj*Lj ^ j-aJ\ jjSi 


V-i-Y 

“ " f&J* ^>11 jjjll - > 

77- 377 " - J*ai ^ l* t^jSB oJji' - * 

y 1 *2 


j JjfLI! A- t — T 

• ci>^ OJ^ .nJL jL 5, >DU (1-1-Y) JjA=. Jl 


j^1 4-i-Y 

■ • ■ • ' d! OJJ 1 ' Ott “ 

OJ^i j*- <ijk , j ^ ^ (fC-Lil') joi^ll ? IS _>J1 ois L 1 j] U—11J - 

• J^Vl J* i.i j . iOl l £iJ ih\f\j*y\ j\ <c.l* Y 1 S^J j 

£*1^1 1 .-t-Y 

(v^yi j^l^u <> iiU_pj» r \Zj) \ <\v\ _ no v-^i 

. jll CL'lLc. lij^ 3 • (^~Y) jij jLlil 
. Ol^ljil] <j^UI ^.c> -k.il ijjjH jliiil : (1 — Y) ^5j jL£il 


jjt^l ?\£J1 A^ y- t. W SjUjD fjuMj jUil : (n-Y) ^5j Js i*i 
c*5» c*}j» (\-t- Y) Jj^ 



r“j» t* 

Y , Vc » Y.o. 

lUj* 

Y.Va - Y,c. 

ijjjl 

Y,Y • - Y.l. 

^L-all ^ ja^JI 

Y.A • - Y.l. 

lluil 

Y.A. - Y,n. 

CaljUl 


Yr-Y 








jUiJ : .>Ji 


Cj\ J&X I olliJl <*•— d 


fl£ jU Cite I jiil j CXJJ^ U£*^ jW^ 0 “ * 

TEST METHOD FOR DETERMINATION OF BULK 
DENSITY (VOLUMETRIC WEIGHT) AND PERCENTAGE 
OF VOIDS FOR AGGREGATE 


f i \-o-X 

.{\£. jl) **jUI J UJ-^ OB * 3 *iijL *-* A * d3 " 

Ojjfi OiA & fjl— UJJ OB* 3 l ~ 

JS kiAjitLAj fl&jfl CjL^a CjI&I jill 5o-*ill t_iUi*^ u 

jill ujj^j ujj& cK 

uiJfJl Y-*-t 

J <1 (jjjN jR (>• Cg** di^* 3 ^ c g « >^ OJJ^ U#" 3 ~ 

^^>•>11 <jjjll t> J£ 4 *»jU «4 jfi iIjU^ uiJ <f—~A\ t_A — “ 

.^lijll ^jh \M ojjfij 

oiii^u r-*-x 

••'iJ-ii i>il f -^11 r lSjll 0 jj <— 1 •** cOj» “ 

<j£j <A£ jll cA**** (^liljili ^ 4 ; CteljiU <1 * a»H - 

. f lSjB AliuS, * in JSB ^ 

iJ 4 %^ *-•-* 

X) fSj Jj^aJU jjf4 j4 US <jUIL« J 4j»— c >bAi« ji JS — *1*J ” 

jjsui C)A d v^hj-O" 0 ” 

.^ 4 jl< X • • Ale- L*L*j pUJl tjjj jA ?* 3 - 1 ij* 

. jl£^V' jjj (> % ',°ij6 JBV C)\j}a - 

^ oA Jj ‘ r° • • <> AV J>j ® ” 

.^•X O Jjkj 2 


Xi-X 



fM jUkl : ♦>]> 


- M->* oUi-J! ^ 


wlu^ «~0-Y 

0 _Y J^‘) ck* *t] ill AoKii aWi ji^vi - 

^ ^ j*- ^ <A 0>J*J u^ US ciU. f IS _, Je. W-l\£ jWliV! - 

: ^ jVj^-VI #lj*J jAS J\ aJU. mZj Aj^L ^ 4*jL. 

LUJ® *A5^ 1 W - 1 . . **j» Ate Ai^bJ ^ ^ IS j - 

0 f*J jl“l) '-&* *UIb £j-1* ^ISj - 

jfl O* j Aj ^Kj - 

,UI io-s iiU>U uiU £j*UI f \ ij <JU ^.Jl Jj_-.jll jj-S^ :l fij^J* 1 * 
S +“ J 04" J 1 "-' ^ Vi" «3i- t^llj **» Jl Jj— jU *— .j2Ul 
u^ * u j ^ r'SjB Aw ?: (v- r jUii) ? \s, ja jl^ui 

. jUiVi j <.utu ji is^sj r . uj 

jtfiWl Oljfai l-e-t 

f lSjU J&\ ^ jVftVI oiiJI M** (1-o-T) (Jj <> ^UJ| ,w jJl jUil ^ -, 
VI ^ ijSjlj (’ t ~' t f*J jV»') f'Sjll JiUJly Jjkjil jlii.1 (jillj 

W1 <jjj ^U.J jli ctejll (jjjj -X 

:Ji US 4j«aJI j\ r lSjIL ,te jJ\ iL* -T 

Xo *Uili v*^L b* Uaii ijliJl f lSjJ^ aSKI *tej» bU, udjiJ J\ -t 

bu » ^ ^>1 .^Xo JLojj Ao^SlI ^ A] jU >1 jl^i. ^ ;_^_4 

. lj- X o Aicu. <> jjSV *te jl! 

V ^USjl j> ^jjU je O* tic jl\ bUj :*d jft 

tlaij OU^kJl Jl«aij\ ^iJ AJlil\ LjUJl jU5 L-^.JJ tic: ji\ ^\ &) O ^]o 

. jUs.vi ^sjLJi Mifaji oL-mi 

.Aj^ ; - >i^*-S «iLo^ JUiSa*Ij ete^U Aam ijt AjI jl) fl£ ^ J_L - £ 

• W 2 Aj jj o^J <> ^ Uj ctejB jjj -o 
.^jtlill Ja*->U ^ Jc olj- jlfiiVI jjSi -1 


Ye-Y 


( r ).u. jiloUi. 


jliUI SjUS JibB JibJ >a 



flSjil ,'ut lijUl l*»*lB -V% 

Ojj» Cl w 3 ^ W>i p 3 US f ISjB jj*UiB ojj-" " P 

(i-t fSj jUsl ) f lSjlJ j > UiB 

VcA* ' “ .u> «BS * r. 

f f/C>4 pKjll u-^B o jjB - y 


ui»j» J Jj*» ^ *-»- T 

aj>j oS)j jUlil >sV <i •!■*» i£iVt 'i«J t>»j j' Jj4 Aj»-* _ 

. U*^ ****** 


tW 














A* ^ ^ J» 




jiJM *-•-* 

s va^isyi je 


OUjk*Jt -1 

J^Vl d— H - 

^ j JJJ CiJ e “ 

jW* .»J*i ^ " 

**£*B i*J^S lili^ol ^J1 - 


<i*»n - 


<iU#Jl lii* ij jjt j SSjJm - 
.^ij jijn j^j jfL-n .i_* } - 


fcJliifl -v 
CjI^L^JI — 
jl^VI 


' ; ^U jjUoaJ) t> ^JLa jiH ^ 


' » — •“ t 

'^'■"*1 (f- 6 *?) <j*.ua ciilaJjJ 


ty-t 



^ •>» 




4>^ jjC j^i-^31 wl *#* u* t5J^ U^ j4*' n ~ t 


(jr jJSJl j ol^ad! 4 Jl* i*lA*uaJl Jl*£ jjAj) 


TEST METHOD FOR UNCOMPACTED VOID CONTENT OF 
FINE AGGREGATE (AS INFLUENCED BY PARTICLE 
SHAPE, SURFACE TEXTURE, AND GRADING) 


d j± aSI flS jll fju tfjla** <C>a- y J^V' '^A *t-l} 

AijlLlL cAiiiiJl <]U t*lliS j jll Ljj£ jl Ljl j LJlj 

^ jc W/j Jm* .k os»j ^ J*' 1&J-* 

.<& jjniA \& ^u>J CiU^iiii (Jjusn **u ^ >-*i' fttj* jjSb 


ui-l+J) T- 1 -T 

Jji. COO A* j5j t 4l>*lJl Jjfc Ji k^\\ flijJl CA|tf» O* ^U.» jifl <>-*~ 

:<^ 2 t aJA 

£_►* ^ 0) «//N 

4 > iilii- GUL .Ui <> gjli ^LS £_>* AJi^iill »AA t** ^^—4 

jUli! *lja} <>• AftvvJl ilAJlUl aAA Jc. Jj.a -afl t SJto-4 « .u ■* *>? Ji* — (*^J— ^ 

.Ul jliia .1 JjaM fl£ jll Ai*iJ JiUJL JjkjJI 

flSjfl o <lAU&« - (v) 

l^jV- J J- "■-- ,| ^ Jiinjl 1 • lIjU-IL* A^Ij AJ^iall jj f % l ^ *‘* i 

Li)L-lUi\ j i Sjfck Jc. ^-\L JS jV^il flu ftejM Jk.UJL JjUlft JUit t> 


f- \ , ^ A Y ,T\ ^ ~ 


f- *A* •uik f-. LYA <> 
p- •»*’•• tr 1 ^ f-* • A • • i>* - 


<,10^ f is jji - (-^) am aij>n 


YA-Y 



,lSj* jliil : JSBM .>» 


- UL. jjJl a lisJl j-iij <j J jSi 


JS 4 l«jle ^IjjaD 3 *nUl l MjJUj flSjll Al^jUl »JA ^ S fiVi 

• r o J> jiu-iVl 4Ltiuft 

Aj^IJ iiAijfc U*JS (i_j 4 I) ^L^klL ^ jo^. a^j_5 ^1_3 

ci <y J ‘ flSjR ilU.j LlsbjjaJ! JS__Ju £ j£_JI di. -vv £_« 

S^Lj jl OL*i*JI *^>j£ <Sj f\£J I <Jj'j SjIjJ ^Jc. <]UJ1 « j* ^3 

(1) AAjjUb oaxJl Cifel jitt Vj .L* U&S jl CjL^ ~-k ., 3.J .U 

tJjyL*-* A_*J *-A— =* L y >U (<_j) J— y«H <Iil£.l_^_ill ^ Jj_a^ 

^ aV-s Oi%jW <**>} fbUJ ui^< 2 lUji (v) Uo^ v* «as» oULll 
*-S® J* J^^ll r^V.J 2i j > tf I j£3 t> *V J f fc jl! vl,w ^L_- 4_JUj J£_*a 

<UliKJ f \£jB l«a (— >) AijUl CiU.' j_J]1 Jjb-J 

^ <^21 *i*j I tjUuaJl 32Uj j£i Jj <sUiyb ^ISjJI ^ * a .^Uft 

Jl| *!Ufl ,iA ^ ^jox- SjLJj 4 <jfcUl CjUakJl J CjU jU\ t .> .,t 

*5iljj kiiic-V' •■dij jl jll ^ <*c.\j J yt *aLalj 3 kl&Jl J 4r~^ 

.tjldl jil\ s.JJ 

Ailii-. <j->'j±J JAiS (^> » <-J i ') iilSi-Jl ^jLL <>■-*& CAfc* Jill ^ jS_. ■ ^ i^j 

<ui—Vi <3>Ji ^jaii j j^k-sn ^jLmiVi ^lis 4 ^ : jl_ 

tiUalill ^ jjjSJI ^15 jl! Ji Jl m)I j»l£jB <i**i 4 4iiu jmll OUUajiJI jl 


jl^Vi 01 >kA r«-v-T 

JJ^ frlfi-j frj- iJJjia je Jjt ^ISjlS O^ljill ij oa*i 

4 A &j)\ j* Cw\j ^UjjI Ciua ^ (3o^* 6^ * jI^I ^ISjiU ^il* ^ • • <i* 

Jjill <jl Jc. ^jjj < -v^ ijj—u ela^ll *cU r 

ujjH * ftWjD 4iiu yjll cjIxujJ -v ^ j 6 \ c jB 


• flSjll (jiixAll ^>rxl \ cjL^ (^i uJlaJl ^\£ jll ^ jail 

•cj^J^J s* fJO *>iu* Cj\£l ^ill ^ ( > C 1) iwiiu 

i> ijU. 1 jiH cS JAX4 Lu jlo <_jLa^ (v_j) 3»jj \M 1. . - Y 

.;^-JI GUL i!OBU Wc. 


Yn-Y 




O, JfL - w’-luP V s J 


t- 1-1 

^^iiljJl ^U5 jtfl j ^UbB • _>loS tl#j jt> j TAAL ^ • • <**+ c#*^ ifl > ~ ^ 4 

^1 ^xJi\ *Wjll riiwj \ qd J£S V o1a» iSili »j&L^ ‘f— • 

JS lift <^i US £*aft jy*-+ f- JUSJ! j£ jUUft ^sllU *V-,*f **J J — *J 

.(W^T) 

^>d fJ ai± , l. *- 0 * -X 

j& JL V ^-*in t p+ i"A ^-uft ^UjjI « • ,1 ± ' Y ,V ^laS t£il± £-21 ^1 — j 

us ^ uA ^ ^iUit *^uj J J >— W 1 - Y • • 

.(t-n-YjfljJSiB^ 

£-2' J>~ UJ% ^3 j d*J J ***J ji C J J-^ “ r 

± > > o ^tfSj Jt- £*2' i*ai (jjSj ^>L-»V' JUUfl J^-- £* UA**- 4#— 

.(Y-l-Y) f&j JS -fl US JljMJ ciA*^ t> f* Y 

JljSJI i jjUJ {* i &, J25 V -Cilij j ^ *■ *» Jj— ^ • c** 1 — t-J C-* -1 “ * 

*> J j-UJlj jgsJi d*SXi 3 \ *«- -° 

.(Y-n-Y) JLMI ^ US J^V' .1^ ^ «> 

y jj tlftj j <*j2Ul. uij^ {* Y « <^a jc-j fi'" ji* <J — u£— “ 

.ji£j\ ^ t> jii ^is jj' in jy sa*ui* 

(jc. Aj^*U^ j ^S T jc. <j JE V ^>«U^ u' ” v 

.ijjU " •“' ■ iss** Oj 5 “ a 

. Jol ^ Y • • oo 

jl^LkVl a-n-Y 

^ US cUU^ JA^' jW i> J^V» ^ ^ISjft CjU^ -1 

Oo. ^ J«c- f-i (m * ^) uA_A»u •( Y_Y ) Aj j ^- 1 

jlni\ (ji US i^-Attft t5 3c JiU ^ \+ jj o L5^ ^4^' (>J f— • 

JSJ^^(Y-Y Aj J^) 


r.-Y 


jLiil : ^1 


J#b- M->» oUuli jjinj a ^ 


^ WOj ^Ai * • jfr’i (— *) i-u*iiij 4 ji^v' (3 \t s 

.<iLi^R djLuli^JI jjj^j 

^-U Cj j 3 jj r lSjll - (I) Hijall <^UU -Y 
V s — i Wiali ^ i>* oImAIaD ^ AjIUII Ol^ill ^ij » fjj 


igL»)aj^ 

o^* 

if 

r \^A^ r .Y # n 

6V 

‘.I. • Y.U 

VY 

^A *,Y* . ^A '.Vl 

YY 

^A • , ^ 0 • ^ja» AA • , X * * 


Yo. 

•fb* • .Y ± > o' jjSfl ^ aj c ja-J 1 Ojtftf j 


^ j]l ^ » v\x a CiLaIIa — Si^oU Ai>.\n . — T 
JS 1«LU ^ Vj CjL&JI r !_^ 1 n . J4^3 

••^ ^ o*\ u 


(?’-») ob J ' 


in. 

f- UA^ r Y.rn 

in. 

r 4 ••*'• • c* 4 * r - 

in. 

^A » .V . • ^ • ,1 * » 

^ ± > oUjV 1 ^ <* j- ja-aH ^jUUi j 

i^i.^ 1 f'Sj* - (-a) Aijjkli - f 


fb*'±fb* ' ' • j*~ ^ © ^1*2* JkUl Jc f Uj8 <> *i\*JI Jii_3 

•jW&VI ^4 fl-iii-C*] o JiiAfl jUfi ^ \£ jfi <> 

j4&vi«ajki n-n-r 

jUil ♦!_*) ^ Jj <-i~ <ds fJ Lu. _yi r l£jll Jjjfl 0 \s ty -1 

c»li^ ,jcjiw uJj 1 ' o** 2 ^yj 4 ftejB ci_£— *- 

* ( *~Y) jl#idl ILk c*E3j ^ o ^L3» j> _>_J1 

jaSL f ISjfl ^ dil^lUl\ ^ Jill jjjfl <_£Joil Aiu fji J uTAjL^I 3.^21 
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^U-J^ r-x t-x 

ajjjSl] Aic- Ajilaj plSjR jX J_^i-o jit. jx i-^a plS j — 

JjL-* ^ aLxL j J j-iil ^4 JUJl plS jfl j* ja* — p' — Sj - 

\£ui 6 UL p!) %r j-S je jj^i a 

Sjf^M t“U-T 

. j j^jL* “ 

vilfij I J ( p^O » J ^afti L_JI j3 ~ 

^la X . ^ JiJ V isixiall jl^il <&-* “ 

CjLLjlj) a-M- X 

X ^ X — VYT.p.^.p aj-JjSB tlili^al jaII JjAik ^5-ilc- jj - — 


•u-t 




jua : ^ *>J> 


Ci' Jj- ~ UiL. CiulLil) aAm J ^ia.AaI 


Aj-^JjA-jA ^ ijjjiW ^ AjIaU j — J aa.: j j»_fciA j -^31 C ui£ jjAj 4 % Y* J j la_c — 

. 6 UI *> ft _> 

Aal JJ jjjw jlaliwL) 0 j.iwJl 4±vi]\ 0 wil ^ jLoitV) ^A$J Jii— fljl Aj jC. j ■ - 

U\ _£x-_*a)l ^IS jll ^al^ j . ( X \ “ Y jb^l ) jai— ail ^»IS jib Ajj <Ja*i' j .^1\ 

JjS ijj) J*ad AjjdaC jIj* J4 AjjScj loj ' 0 J Aa-Jl^j 

-^JJ^ Jjk- V ji <Uc- A*j UJj .^Ull J jla-JI C5— *&i 

UJ^ t5^ O* k*lS 'AAe AaLa J l aA* jjSj -'a^ Uk£ tLJlj AlkS j> — J %V < 

Jjl^-M OJ 1 i> 

jLuiVI d,)^ki n-U-T 

a^jjAja j»l£ jii ^IcaluiU A: Cj’daLk d£u ^Av-d - > 

LS^J ^A jjSjj Jj^iaJl JIC. fl£ jll i> ^ jii dilkU <>jjAj — ^]1 

• ^ fi! ~t t"i\ jaS* Aj^\j ^dard US 

<3^1 J^aj “X 

oAjU AL^u % 0 ± % > . . UjS vLaaj Aj^Jl Akli. - 
v"i • j d- . L^V ' i>4 x • • ^li saIc j (jjjilj • ,x vm<.J cLo Ajj*j ^ ^it.r> — 

.Ajj* uai\ jS X AAC. i_U*i AaJj* jjj£j tUJl 

jUlal Aijiaj laS £f^L- r^-L— dll A <JLa l>1 j‘ v ; jiiu-ai' ^jJI -j — 

aAA -k J l c uJi <xo£ Aildalj tiilAj ( V* - X ^ j jjyai J kAta^J Ajj'uJl j^-JAJU 

SaJ tli] ^ ^aJl ^jSj A^l i_aliU\ ^ f l£j]» Jjj Jj jUiV» »AA ^3 

^ ' •■*>'•. -*j 1 <C.Lmi » ‘■■"i 

:^L US ^ISaJI i=^iJl dAijS-B UiS - 

•Ul o ± \ i • J A ' l jki Ac. ja^UJl jIajj dla-iV' ciLiaj >j Vj' C-Ull Ax*S £ dajj — 

LS -Ud jj' < j^ U«S t A.;i-| . U.U T . ia__J ( <Ii saJI jj— i 

( ->A^ .Mi J i ^»IS jll fjj J AACJJ Ac_^j\ k^UJl (j^ JJA clil’l c_Jjlk<.il ill 

Aa^Ij r . SaJ Jaj Ji k^UJ\ v_iSjj .AjiSlI ? IS jll Alic uJj i> V-S+Ui' UJJ 

\ ,0 SaJ ^ S j* k^UJl i_»ajj .( ALLill cs j AAi ) • ±XAo ) 4 U ..i j*« if- j . .i > 

jOUJI ujljaj AilUll Aj A cj*cj liUj oiJI aAA a Aj j\j ^ O {Jjl ^ j lAL__3A 

jIaj .AJUJi «aJ 1 A k\~> II cijlij k^UJl AU a Ike j3^ £ AkUJI AaL ^ J] i_il .v.l 


Xo-Y 



^ •>» 


cAJjW J*b - oLii^y r**^ *£* 


ilaLkfl UjU \j]j ..kU» <J-C. c^V AtjxJb <1^2 ) * i^-aJl 

.&lA oiA o- M* r. ^ ^J» <> V s ^ W* 

^ <Ll£ SiL> SaJ LU» (JA-L^ ->^\ ^ jl\ vJUwj -k^J 1 *-*-« yUJ1 u““ * 

.^jUuoVI jtf^' iS JH 


4_j jJI ^1 j3 rti.^il i_jL-uV' J^k' 

Ajj^\ ±AL av .|q4‘^ <> vjUsVI U\3 <*-^> >;j * * h * 1 - 

^ .ALJ\ i£-A Y . •ilo'j L^U^Vl ^115 Y O <»U-, Aiil. 

Hfjd 5^*j Y . di-Ajj ajIUII b*-»j 

1a^ sjSUI 7^ c_ikL UU JJ ‘jjJ £- “ 

a~ alb uAj sV^' ^ £*Ji f* »t. ^ u^i ^ L -* 

U 1-^1 1 iaUc. ^Uj) ^ <ii5J 

UJ^ -o' ^ >2^ ^ .V fclfij t-iU-— o^— - 

UaU3 <~J J US- fcjJi JUtf Jk-£jl >ffl ^-i *~UB SJIjjB ^ vA— «' 

.^uVi >a 6- ^ ^ * A-Ui ' 

jju^ll J\ o- JjJij -i=^Ui' J) jU <: j-JI AiaU jli ljo4 uL-iV' U^ b ) “ 

lj)j .cjUuV' o-Ujj J^V' jUj ^ M 5 r ’ ^ ■ iai ^ :i J ^ 

Ajj-N jli % O ± % ^ . . j^^aJS ^sljU- Cr J^* 1 ->—^’ 1 r-) 51 - •**' 

lj) u .l*J) J^3jlS\ jU C_lUb iAjAsw a\j-j j4^V) jWj <- ^ ^-^*3 

■ \j-L4^J jU_;j LU J-#j UiiiJl J13 lAa. 4iU <i>j» ^ 

iv- ojj 6- ** JfiA I&J ojj C->^ ^ ^ ^ “ 

.ySA £ jll 


5j ^aii -ki u^ l jLjia - * 


^ a ^ 4ifA\ JU3 ijJI a ^»X-* AAaj (5 jB v_jU^iV' ^ 

a\~. jl., ax.^*-. 1 U-- ' 0 SaJ Vi\a J^ -Wj ^ 

^ ^ ua is?!, v»j® ^ ^ ‘ “ 

( ,',\..^ \ ^A Jyk\ ^ \ 0- ^ ^5j jl£iJ ) Cjj— iS'^ <j 

U4 ■ a i <^j\L> Jxju jljla' ^ Cj\ c I _ p^i CjU—jal' UJ — ^ 

(^o-) ^Sj jblil ) Cli—ty 


*\*\ — Y 


A* jV*> •' 


Wl lVj - i*A- C j L luil iJij ^^1 ^ j^oJl j jSil 


ijlkl^kl V— \ £ — T 

. jiixoR f lSj)1 t> V* ^ f^jll J-*& o' “ 

<> <_>~-^' -Wc- lSJJ j' u jft\|l\ _>%ilVj jii uJI fl£j_J1 <!__»£. jx_k3 - 

l^U3lj ikl *2ull SijJl Jk ^ ;£hll uau kkll SjIc. 1 Jl i^LJl HJk ^ - 

ufr J» 


^Iliilt A-> i-r 

. Wll ^kL. <*L— Je. cUa. ^i ^JL <j j+ v^c Jfl ki-Jl kjlL - 

- AJj* il ktk Aj^C £ijlo3 k—ijlLa — 

L yk Jj k -Jl JiC. j»k jll k» , I n 1 1 kjlU k— ji« A.^ M i k k» ■>>!< k jlU t m ■ -•v’. - 

oUJi cUI jiJ UiJ ^Ju *1 JjlUl Jj-iJI f lS_>_l] ^k-..^ll <_jli. U ..j. 


■Sj.ik.Ji 

. jkJl jA^JI ^jU A^\ kjliJl jA ki— iJl A_e jkJ (k^l ■ •-•-» k-jk juk 


>JI 1-U-T 

■Sr^rkll jJL— B <> AJU j^J 1 ^ISj 1 W-) ^ ^ Ajj^JI ^Lfll CjU^ljJI 

c*jUt L'<uJj\ \ > -rvr k-LJi 

■ki^Ji Cii—Vl A-jli. jUkl .LkO t j=Jl . <\r — Y i Y > Ajj^Ji a^LSH clL-JjJl 

jljJl jLkV Akjj^V' kill Llili^il jjl 
ki^ll A ijJl A — .jlLc Jc. jkkl ? L_£ jll <_Jl j-lll jJb jL__kl 

(ASTM C87-83) 

(pi£j]i dijUiii j.r-1 jLki ) ^L^idl ajjUi jjo»j jbki 

CjljLkl s> 'f 1 -'f jLkl ) jkJl flS jiL uJ1 jJiil j3 j J.-' jk_k! 

w» 

(‘ : '- c * -1 kl jLkl L>^ °“ ^ jkkl) iVlA. -Vl <1 jJ kikall k jli- jjAni jlkl 


1V-Y 



ffcjil L\ : ^ .>11 


oi_;V>Vi J#b - iui\- >J' wUiJi kiSj JjSii 


4JU- jLl\ yk 0*^ ' «-* 

TESTING DRYING SHRINKAGE OF AGGREGATE IN 

CONCRETE 


f\ c)-' o-T 

•AjLujiJI Ac Iks ^ j»l£ jl) C_iUaJb jLUVl lj — A (jk — i J 

jjC ja^Jl ? IS jU ^ jliSoV* ±ji V'l jli J^Vl l^-A l 5J^H 

ji jju-oll J jjj£J 1 jN > Aiko* Ajk _>Il > I rk' uuL tiib j f — • Y • 

P j1j".a\ bia j>k-all jajSJ) jR 


T — ^ 6 — Y 

jlL *«'<."«" 5 jL*>J\j ljaIaJI j\i *i^ Vl 1 a— a * 

^l£j]1 ji jjj£R fl£jll ^-ibaJb ^j-IaSjVI (jJj3 jllkYl l^A cl ja.) O^-M J -*j b ^ aIj__a11 

.Jjia-JI 


ulb>j r- \ ©- r 

.jlu^V' <ijc- i> Or*- 4 ^5-iaJ' jjiuJl ^U&Y' <> J O^M 


sjfeta t-> o-r 

£a ^Ja-c i_i jjU J ^ ^5 jbk-V' chIIaI) t_u-li« <lj*U ~ 

mi <L^k 4k«Jl ^ r^k— . 1^-^* *b- J J Ak- 


. j^iJ. l ^IS^ll ^lU 4 ;..lk CjU-jIIa Cjlj Ai-AjS iji.ll. 
IkiJl Aik (jkH V j ^ 1 Ai-k^ ^ Aj ,^£ © A*— jj J>* _ 




Y Aj 


^a X + Y ■ • jUjL AiL->Jl > JSuiH Ajj^il. CjLuC 1* i... UJii Aij-jLl. * — c- 

> >.iiVi4 ^ jUL jjjjjjl* A jLL (jil Jk £ — . <• — * r ± o • x { — • y + o . x 

C . X 0 . L-Jlii' i _ ? l;>j Ajc. (ji^Jakl 

. jljifcl ft A .^ a la ”" 


.(Y . - 1 ) jljii.' - J J ^ AJlk—l ^ba jl*=k 


*\A— Y 




CJ “ Ul- pJ cjLiikll ^iij /owul ^ JjSi’ 


.AjjU Aa.jA X + c « Alt sjl pjl A-^_p _^i ^-/Al ^-S >• Aj loAi^ Aj -^jj* UJ 2 

x j-O. X f-» X • • j\ajL AoiL-^p. Cj\jjZ*±* Aj^u ij jlajl 4 j— ill* Aa*- jA «. frl — c. j — 

.uix«S AjjA$-* JJC. KAj » u L 5 -it- <_$ jOiJ p» 0 • 

OlUdl o- > 0-T 

Jljjl - > 

■ Ajj.- rtJ ) CAL^al (JjUiial* LS^S- ~ 

.i_j_^lll ^JL_a tL — 
i /.l»nl) (jjt Cdj& — 

-x 

c'Aj.^S ^Jl J^-aj o ~> j ^.IS^ AjLajlaJI dl liiJ l Ax«£ iJJjJ f- — j ~ 

lAailail AiUJl 

^ ^ • jjii* ^ylt JjvvJl j ^ X • ^ jUi\ fl£ _>11 ^ ) "l • • 

pi C Jaa- j p> ^ • Ji-i* ^>c jUll .j® jj- ^a. A • • 

• J i' 4> ^ X* • • 

AjjU A^k^p 0 ■ AjjI^j^ A_a jJ (j^pJ w. Uyi p ^nut^ plil ^^-It iiLuii' j p — j ~ 

.JiVl Jc AtU. U SaJ 

Angl—j villiS 0 cUi* £y* >4J jl p X . <_Ui« J l$ 1 A*JJ — *xj “ 

• p 0 (Jikia 1 _ 5 Jc- J ri*-^ fl&J u5^ 

jUiVi - r 

AalaJl i — i 

A_J*IS11 cUll j ^\£j! 1 J clili— SM CjLa£ f \ AjLsjaJl Aj^J t .i i ^ pj 

:^L US a£U! Ac-U-al 

^Ac. tVi^J ° ± 00 * 

• Jil* J^-*J ^X . Jij- ^ jL) Ji 4 ? ISj ^ ° ± ^ 


M-X 



fVSjii jbik I : ^saa *>J' 


JAi - i-iL. CiLiiJl jAij Jj&l' 


C J^L. LS lc. _)_^-j J^lc *>• » _#£ j>l£j ° ± V fi 

O JiA- ^v* jL«) j jiun j»is J O ± \ ) • • 

.*U ^ 0 ±rr. 

.klaJI - ^ 

v_ilaJl j dii*— S f l Aaiia lilli j cUil -iaL» jjc. w Vim ^Ac. jl^ll la ■ 1% ^*i j — 

fc_iA(Ull ^ rxK fjj J cjLjaj ij .Jjjiu—Jl SJaAj A ii - * — =- — d 

flkkLX i3^lSo Y* SJlJ .kliJ) »jUll ^JJ j f-UJl e_il Joi .1 uijl^l. kj U I I £J — ^ 

. jl J!*V1 llAua l^JLo pjj c_il) jii' ^3 l^ u-n J Jli — 

.■jjjVl.H4ll «> ^'->; r-ia-Jl <Jj— J flj ell*J “ 

**Jl*-Jl - — > 

^ill — AaUa*!' Jl*) oiil* >iC <j <h— o *lL dil j *Au*l' ^pAaju ^ — A J J — ” 

X • Sj\_^k <^_>5 Ak- A£.Im« X + X £ 0.1*1 oiA ^ Cj>\ ell j2 .( .Ul aJl - jAuJ 

.AjjU 0 ± 

t_$ jl*ll ^Awll jAaj j jySll di\jj — ii*ll - X ± X £ jj_>— -« J — *j ~ 

*UjJ dj$AS i_y ° _>*-*^) 

' jJaii\ dAA >A,*i]) dai j£ll da£j j datlwJI r j <— i — lljill ell — s — j — 

.djlj^Au*!! Jj c. 1*j <— alkJl 

x ± X £ Sa* 1 tjjlyl 1>“ £ ^-laxj J dj\ j j dLnJl fjj± cLJu tJL* 0*2^ ^aj — J “ 

.djl J*£LM L ijkr 4^.jj o + X . <& L« 


jUi'il X o-X 

^ la Mill) v _ 5 JxiS 7 1 j jjAuaS' AJUal^Vl jV? JS jJ-IjS — X 

UJ *lfil eiilj j r* ujj^ ; fr l J Jai Jc J— Aj (KA- 

jjl£ I jj j jUSyl e u^*. JjU Aj-juIu J ^la (>« ^ H J — 8 

^^>ill i •djjMiJ fli ^ • , • • X ,j* dale l jill villj — 2 (Jj — 

• , • • x L_>jsV jli^yi L_uda 5 J (j a J^kll ^ 


v.-x 





~ CjLuJI idij >.«. o'i'i ^^xJl j jSh 


^ = UI <> r% ^ j_r^ »*LJl t> Ai-lui \ + £A J3 &. -y 

L-iiaA! J cUl J* ^ .il-ltU, t ± ^1 0 ;^J o ±\ . 

J ^ ^ J j (j-‘~»! < ■ U« .\a^'. -!• l^I j £1 1 

<> ^ ^J- Y ± ) • c S J_>^ ^ p ^lc U*^3 J Ji ^Ujj (L) 6-^1 

W'.p* £r^ v>* **-“ J*-« ^ J 

! -^ taJ cr^ J j£ j O^il' <>0 tjl j^dlJI £ CjI^Luj £ ± ^l_ji V > .. —T 

(J^-I )i3^° ^ L& (Li) JjJall ^-Uj ^ 3 j *1* p + Y . JJ Ujjl_>a. 4 a.jJ 

.(W)o-Y 

-5 Mj5V jjM' JjL oJil ^ (Lj) JjUl vA* -t 

.(\-\c-'< flj J£d) (L 2 ) J_^11S 

^UaLu**i» V- ^ 0-T 

.^»\iil uVl iJJ jLliVl Iaa ^ ^ISjt . '■;*>'* »-.*>; — 

•(*■* Y • ^ Jal (_pliu Ixuilia jLi^YI l^A ±*j - 

^ _p ^ + Y • S J ^_p -He. cjLrtLill ,_$ _>2k j — 

A- ^ o- Y 

(S) i— ilj^ib ^j*\ *^' %> » ' 4 j ^IaSI 4 i mj| 1 i >1 ■ .■ -> ^ . 

S = 100X(L,-L)/L 2 

: dj^ 

(%) uiliaiL ^Uli^U 4_,jl4ll v-iii : S 

(j*-’) dli-Jl < ,l>» 11 <—LLJl < ~-*\\ : L 

(f««) 4ibJl 4_*JDI : L| 

(r*) c - i ^ Jl j-p^ 1 ; L 2 

./»•,•• ) L-ijfi'j i. m j d£&31 C:1 j j t-jxii ^ i..i i i' . -->■ ^jj j 


VWY 


A* : •>* 


O' JAi “ 4 *A- o'-li-h oii j JjSl' 


U-aSjW j' * ' 0 “ r 

US ? tS jll ■ ■/..A’. jUJ JiUJI liUI ^V' ijiUSjV' L>“^ 

•Ji 


(\) jS >.i:m: % • , • YO ^ cJliiJb ^USjl t 3 ^ k J ^jll 


(l_j) ^»ISjS V >:*rfij % • , • 


Ye L 5 i*jj LjlbJb ^iUSJ) t^jUj j>^' “ 


^ - 'l 0-X) Jj^j <jai* ^jUJI k . I_i«ck f&jl' OjUlAikl-jl 

<%. f is J« ^ ^ uSUttfl jUil .Ij^l 4-1-' ^JJ^ 1 ^J 1 -® - 

.(*-1 o-x) j*Sj Jj^j 


\.-t«-T 

:U 1 UJ 1 OiU jijfift c) 

.^\£ jSS ^ilUJb L ^USSV» - 
. jUUV' 13*1 ^j>*U “ 

UalaJl J-L. ? \£jS (4-UiSJ ^ ljj) f^j-U fl—i ?oJ J J ~ 

..kia p jM J ^ ^J\ jUil ^ic. <iiij j <*3U>JI 
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O* JAj — bi'u. _>aJl oLiiJ' vir. J pi+.si\\ ± jSJ\ 


-,]£ ^J| > kxL*u : ( \ \ 0 V } JjiA 



4j jjSUSjVI 


*AjLjj^ki\ i^-v 

% ... Vo _ _>L^ 

i 

ij i*, ui'^ v ^a» - 

•U- >11 f l3! 
^ j_^i\ ^_tsn <ii_ >ii - 

LjU UL^ll j iftl.i .» - 

• J^xil _yC j ^>u£ 

% . , . Vo < 



t&Jp JA*<ty Hji SjA j JS* WJ ^ j&U ^ > c,U * U^lj , t , -.. 

.% • , • 1 fjc. -JjL. 


^ cT- 3 ^' jW^Vl *1j3i : (Y-t *-Y) 


Jj® 

^a31 Jj-W 

ij£-i ^.ic lijJu tl»\ _>: 0 ~ a y* 

% •,•<>- >-3 

bjlut 

% ... 0 < 


<*-'-*11 £-il!i!i <Mju]l {jSUSiyi *-*03 ^ic «Lu U -Jt jluipfl AjjjJ JjA^il £-Jajj * 



cili^Jb oiUitfl ^ jU/fl u-bfi (' - 1 o- Y) JS-S 


vr-Y 














JA: - olliJ' iiiSj <-*-*! j— 51 -P 


j±£l\ f ui^ofl J-ala-a (jJJSU jtoii' 


> n-x 


TEST METHOD FOR DETERMINATION OF COARSE 
AGGREGATE CRUSHING VALUE 



\-u-r 


>V£jU A_a-a\A ^j-k J ^ l i^ill j^l!' j»lS jli U>jlL» ^y 5 j\ l 1% V1 U — * 'i -*= 

.JSAlU U J ^Vw ua I I 


ki^A T-U-T 

Ui-ii L^bL, flS jfl jlAiV' 'i-^ '— ‘- — H 

.^>>£ .U-A* Jjfti Ci^J 

^ \ t ^LsJi JaiAI <> ^-5 ^ j^4i) » i:>^ lIjU-S jW-^V’j 

. ^ \ . ^Ull JaiaJ\ ^ s 


<JbJ) oik ^yjj t V • ^ Jfd ^-U*j ^ jL— la.V' 

jUaiVt ^2 Osf*J' J 4 — * j *j %^ • s^r — u£" jW^' 


A 



oiiu>i r-u-t 

i«_- viiijj ^ t,r* ^UJI jaiJi jjjlb SjUi\ <-: j ^ j* U*' — *-" 

. Jp Jp 1 • • a JOS i a k - ^o jl£iV' <bc 


ij&& t-u-t 

uA J JiJ ^ A - ^jI J ^ ' X • •>* cA>^ ^ ■ 

. JUi-V' v_ij^» cli=^ <KJj iiU^V' L> AiS-A- <aili a£U-» Ij JbLAI )0A 

. UiU- cA^la* ^ *\ • • <i> J ^ “ 

3 .AIL <jg* U US L_A^ai\ J- aOc-lSj •j-jS* i^j J^ 1 O* fjlj k - J “ 

C Ja^l ojSj J ‘ (^-n-t) ^ ol-^Vbj 

>*J (J jUS j' ^yici Al£L- » Aja Jj ^-Uk^b ioka-J ii\jk-5u ^5— lAlol' 


Vt-t 


•> il 


O' J»l-' - V'— oLlUl' J-iij *+wul tf - jSa 


Qz. Al^-. -L jiaj y (j~ Ai jA* J£ V 4_>-Uuj^ ^jljOA 

• >* X,Y”\ i ^ 1 i * ^ U liUlL. <*j>« Cil=kji CjI j a^mAjIUI ” 

d * ± ^ AAIj Cyj F JlS> i • • 0 J^S U=Jl^ 3 > _ r iiAJ >^1S jlfl^l Ai__i« - 

jLSt . • ) jj^aSVl J*aJ\ {^1 J*-»J J ^Vil ! ^ ^li-o Ja*_*j 1 $ ljk - J u 

•<5^ > • Si- (cjjjjj 

•tA'-W LT^ 1 ^* uJj ^ “ 

• ^ V >'.iix ^ jlx ^ a tjjj l — Ajlu^a — 

.<ilLJ‘ <3* sLi _^)i - 


jUiVI iLc a-11-T 

: Jj L*£ jIjIAVI j! A_*^o-uaJI 4_i^C. 

.(— i ^U' : ) 1 ^ic. *a) • j ^ 1 ^jja-iUSil (jnK Ull <yS. JaJj- ^ 

ij^ J j>^ < c ' ^j f“» ^ • Ij 31 Ji-l-JI ^ jUll jl- TiTtVl c'j a.] ^ ! J-iXj ua- X 

Yo JUJI liUlij ^ j** AjB Jj cjyui bu, Jii. Jl 

JLLJ1 b*-*J j>J <_$ jiJ o J- X - dLiiJj aDLo- <J — «*& £ ^aj 

JULJl A*^» .je j]l ^ l£ jll Jl JJ fJ 3 X C ^LcJjj A-> r>.» />« ^^ic-l 
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•LKfcH ' • * O* <-$ W W ty tf JP 


sttj^L. 


Pi*?/’ 1 ^ «.»-•*■ ;j -L*J jiu^A j jjS^ ^jlli £ — tji' 


•OW*^ 1 


(0*j*j A*) ffi’U %> • Uji 


'•■ 0* 


'•• oc JSV 


• 0* 


utfjHj d*^ Ai^ *-**"* 


fim+V 


LiJ' ^ J <A*j 


<jU« ji 


C5>' ljUL- _) i 


jijiin > .-> A-r 

^ iiL>) ijumB ^ LS, jfl <JJC Ail^j jll fC.li % > • <xj _Hj£N 0*‘*V J o' M >1 

V ijx^ JJ J <-ijj*J JJJ&l' O ^^i o' O^dJ (<**** 


£*1>d U-tA-X 
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. Jt-t j4^') JiVjJlj ” 


AA-X 








: •>» 


oLlull j*iD J j jtfi 


jbuVi &*•») o^j sjciiijj i^i^n ju£) (\-i a~t) ^ 


y^vi >UI 

■M 

►** 

f* t 0 • 



*,o ± \o* 

(1) „iiWi 

Sjl^lau.Vl 

u. J.nto 

(v) ( 3 -iJ! 


n,. 

(_».) jbill ^ JSl 


• ,o ± 

(-) o-4-JI >S 


(o) ;» ^ no < 

(— *) 


"««!!'•• 

(j) A*-aJI j j^uLcl! £l£jl 


V.' o *d*V 

( j) (^>*j5UU t*U»u Jsi 


O *T. 

(c) a-aJI ^ ^uZJl >LS 


'••• 

(is) dU* JSl 

0-lclB 

rr. jjr.. 

(t_$) AxjjaJI J ^la 




0“£A* S JC-liii j Aal^l 4*\ ljkt& ^ \ A — T J flj Jii 


An-r 




ftf, jU *jfj» 


cJjUk'W Jrfb - oLiul r^-^1 J— «* ^ 


( pis iiU- jU*l )j^ fls jU J*l*- 6*^ ' *” Y 


TEST METHOD FOR THE DETERMINATION OF 
AGGREGATE IMPACT VALUE 


f i p 

j#&\ j ]1 OW AjU- .UVkli ti jau O- j 4 ^V' Id* " 

1 * 3 j>J ^ ^ Vj w? <>UJ’ AJU ^ L 5 J^ J& <iM^y 6 -— 

.ftSjB jl Jj#il i»>SS 

^ISjll J^Iju* .^aVii j -Alill- o& j£\jj jW^ a-j^» J?— ■* 

■*! <«»% JUjli* ■ «^a-> jS ^m-v Olxip* A-*j^ U-^« uA i5^ 

. UuJafl Jl~V (> ^ 

2 iUJ! aJUB ^ >LxJl r lS j# oA Jjfr' *hM IS* '-O&J^i jW*W •'-»! " 

^v» \ £ Q* J&\ tliU-liAJ Vj .Aiia_>ll a31aJ\ J^a UJ% *~i — 

Jic. ijy ^\ J Jii- t> • ^ LSJ*i C&J i^— A * 1 ^— *V 

• JaaA 

^jiu l-ul* Ci _k^ t j*i£ jii j-i*- oa^ J! * ‘ 

^'■^11 ^ 15 jl' tljUua. 


r-^-t 

.^-n jjfc* _,i*£U fKjM a-jVL* ^ Wi* - 

*u r x - n ^ sl i 2 ' d**-& 6- *>u oj^i **&' ^ ^ ^ &-* “ 

•Aipj! Jc. l*J j L5L- JE ^ Ji jUliVi Aijc. ^j-2 

•Jttan !->*-* 

j] to o±j jsn ji*^ jjj C jijSi .(^-^ n-Y) fSj j^a u oiP > ^ ^ J 1 -^ - 


*\ •— Y 



f*J s .>11 


CJjUiiyi J-b- i*iU >U oUiaJl j*iL J <4^1 cf j-iJl 


r r * • k,^k* JLVj ^ x’.-xx o^WOjcj'j 2 * 5 u»a»y.i *- 

*jk*® j! AojUI <jk->11 <> r to • o* J£ V >1— Jc • >-SS>4j 

•J‘>Vi j\ fcjJI 0* jW> £**“ ^Ujj a^lwiH 

Ijkaxa <^k« (jj^j 0^ <k& <J £j-bjal (^jkaaH <> ^IjkiJ *loj ~ 

uAj •*!*-* S^-lil^ _£>• ^ klaS 4 k£ O-S-s v T i- p . 1 

•f* ^ 0* Jk^i Aka- 1.1 ^ • ,Xo ± o . <c.li 3 j\j ^4 • ,o ±\ . X 

A^l+i ojS 5 >r.o c >_^ v ,»V . ^ ) 0 — - J— £ - 

SiUJl ^ ^iki l^j r .,>o d= o- J^kj • ,* ± ^ • >»L JfLin ^1 ^L - .Jj 
t 3 > 0*JjB OH *0* <*>kJl Jl_>S d J6 r \0 d>kj <ii— Jl 

-Aa^ oj£ _>*I*j . j£» (^jkafi (jJ^kwiVl 

Ajjfr Jo ^4 0± TA • f»l£jjl O 4 0**»^ t> ' IklLal AklLaJj J£ll jl <\i ..»j - 

fepjJI jUiVI 

. jLlkV' Abe. Jo. (_J joi-Jl jfl J jl £^aj Ajc. J£l\ r . ijuSl a!*wj “ 

X,V”\ t ^ • t ^ £ ililviill 4 J jilt JiliJI — 

J u^'ju f*' ± 0 • J* 1 *^ Aotijjlj ^ + VO Jil-ilt • JLi J» ijkJ Jlj <. - 

. JUakiVI ^-ij_)k c^j <K-k kUi^Vl 0 4 Aiiaj 4^3 IS 4 j 2L^ lj JlAJl Ilk tjjSj 
Ayl^jj ° i ^ • • (J_>kj i ^ "l JaL 4jtkL» .*1 - ill -.^.a. ^iAiLA <-'j — 

• 0 J j jlwK 

^ • , > ± 0 • • (jo <J Jji J2V o' _k* ” 

.ijjla ° ± ^ • O ^c. <ij\j^4ja.jA Aj.\v1 0^-u OjS “ 

ylijll o- -^'j OJJ ^ lX^ *4 “ 

• l>k ja-i djlj ik.l>. aLiji ~ 

:<Aa _)1! <JkJl ^Jk jLlkV Ajalfc-al ~ 

JijV u>-Uaj tUI\ ^ »j+c, amj j»lS _>1! ^k-i ^kii>j] .LJl (jjj ji tj-LS > ^kS - 

^£o.x ^Vo. ^ 

. ^0 A , o i> ObkHlil ^IL. 0% V (^U 3 U tilii 0 4 j' <Lit — 

.<1 ^i_^kJl aL J 1 j-ai O^S Ajjlii AjU 3 ~ 

•UJ^I ala O* AaaS - 


•\>-x 


jUkl : ,/a .>11 


cJiJfikW - ioiL. >Ji cjUlJ jjiSj ps— i 11 li 


w'U^n o-t*-Y 

f5j <!*>! r tt jll M* >--»j 

jLSjoLVI u^dj • J <*•! t (j£ CjL.IL. £jl jS CjLio Cj^jI <j — i£j fjjj Cilj 

. {\-\i-'<) 'ij'ijtofo 

ttun Luji jifiiV) c*m wo-h-t 

CjL-IL. ^iVx'J • j t fjA* IL. ^jjialiiB * — il > H _>!' J^-L “ 

jo jj»^n {Ml Las Mill m* M f 5 cA-mi >— Vi j j*-Ai 

(l-IH) flj Xfl 'ji jj£ull Jl£Jl Mi- o' ^ 

.LILII o jLiJl LLjiJljj 

jjo ^jJjV S.i*1 <jjL <ik^J © ± ^ • © Sjlj^ L5 I^ jLlkVI CjIj4& i t i>» — 

•jL^VI #tj*l JjS *i>* Sjl_>^ <*> J* 'iM ^ r ‘^ U - L - * 

Y o plSjll tiLjj -ijiuij CJ S* Aijiu. AMI jj jVjIxVI Lc JJ bU^ ~ 

^L&J^I {_y* Sj« JS « J L\I I i 1 1 .jii JjLaj t >^1 - 'll i * *y ^ J''^' ‘"*H uij L1L 

J' ji .(»! £j> ^L-< Jji ijjLdl^ ^ Cjll^ill liuijj flSjfl £-L- p — • 0 • 

M-~U Jt*UI ^ plSjll ^L-Jl oj^ 1 C^* 1 ' 

.a>ISH MU ^jjll \Lt 

^jfl ^ .^WTI CAfc» f-#-M-t 
I^Lh uSIj (°“l ^-Y) pSj L^>JI M,U1 r hiS-L 4jKB jW^VI M - 

(jj ja«j j *5lUl ^4 5i-fi Aj*C J£ pj .AilaJI Ll^JL Ci— Jj I^J SJj^_JI 

Au\j Y o »L11 ^ jj**-* j4 j plS jB . *.L a — j f »l — c. j 

M«±X. Ak> pLft Sjl_^ L. L.L. Y i Y £ ixJ I i- J_Ldj 

•M- 

jLlLVI L5_»d (»J ^jll CjLu^ ^ixui i^iL^j ? l£jll Ljc V- JI J5j 0- L-ifl “ 

. (1-> n-Y)^j oiJL J4 US 


1Y-Y 




s c^» •>* 


cAJ&W JAi- M- >& oLiull jji&j yc JjSS 


j 4 *Vt V-M-Y 

ttUfl AJUll J *U*dl M-H-T 

<J ftlojfl l ~'ljij . /vIA aAj AaSUdl (J21I ‘ j > J* (jjSj S^cliB Je f At^ll AjS* £x«9jj '. 

.tiUifl t.ij»hie •>• Y ° i^Uti j jliiiV' Aijo A^ JJ J jLlxtf' jl*-* *Joli Jo A — ilL« 

J jj^jaII ^IS J1 ^^lxll JL«R a->U.. < j>j AiLxJl <jj£j Ayj JZLJ1 ^Jij — ^ 

^Uo J_>Sjj fl£> Jo Ajjj J^sb Cjaj l^a. AaLcJ iii_jL ^ — j p « ©iV A » c-1 e_*ll 

*j3i!l Jtj vl Jo * ^ _>Ao Cjl^ii-all JS1' ^aS yjSj dipj jjSUI ^ — toll 

.Aiilj jjo A+.\kS» J& 

aL-sjUI CAj^aJl £ Jj J -LUm Al J x* A-U—1 j Jallj fl£jB ^ J— ijj frl — C. jil £*J—i — * 

tj jj j •^ r ^c* *ui j (joji ^>»-iji diij ii_ a jii v<i .Jjj ajj Vi «n j t ’ oji* 

• • ' vjft * Mi ' u^jij ^J» ^jj ^jllj 

Jo «> jUi ffcji (jjj r ^ Jo^Jsjs- r 

£j~ ujj J^Jfl J* ■ Mj- J ■ M 2 ' Aijj (Alj O Ka 

' M, ■ r l£ J J£U» u JjB c> "Mi+Mi ’ » ujjJ'j >» a)j-» 

•Cf A_ii*j j^la»V^ JjSjj A A ^ l ill *Aa J& ^ JjSt j 

a^ji aJUA J jgs&t y-i-m-y 
^ ^u-wi] jai J vj 1 -y) ^ j u ciM ^ <^> ^ - > 

A^olill jijAll %Y •— o ( jg U jA UJ^i ^O J lm yaj^ju 

. is* Al^JalL t v i.a-k*j 

o ± ) »o ijj* 0 j» J ‘-‘^j * 1 &jM <> _>— 1 ' <*—** J 3—j ~ ^ 

UJJJ ^ -3 .AoU« ^ Y jjo J£ y S^J jl l^jjj Ci — A j J — XJ Ajjj — a A — x J* 

{> ij iiJlj O^J-* jA US til JxiJl iA*Sj — UJ . ' Ml ' I 4 -JJJ i££j ^ J ^ V jV 

. r Y,r*\ Jo AJ*JI Jii 4 > <4* ^liij (-V-^ ^-Y) 

OlL^l Y-H-t 

. ja.J plii jUliVi Aj^o ^ ftjx J aii ^Jo *\ol coxj - 

.\ 4 jUai UX*J JxllAl AiUxi ^j- uSljil C Ax.j - 


nr- y 




S •>» 


o» JA j - >11 Cjliuli J r> A^-,l ojSli 


£iUtfl A— \ ^— Y 
fcUB UUI ^flSjil - 

<bU^l\ t> jUliVl tljUaJ ^ j JjVj f-wiH J-bt4 v .> ** -k1 


^ = ^■•100 

Al, 


^ jll ^11 J«U« - AIV 
(f>) ^1 ojj " Mj 
(<**) f - *' r<v t> -A** ujj " M 2 

j\ iiuji ^ r l£j» - 

t> JSJ Q jjfl (> ^jjj- 5o_—iS m<-c-Vi— M j'j— J i jjj < .I *»-fcj 

AbUJ! 

-t - ™ 

: ^V 


(^) Aj^l jjj " Ml 
(r-) r y /ri Jil. ,> jUi «-iM r i* j» 0 jj - M 2 


l> tlAioJ (J J J JjVj AjjI* Aj**iS ^i*-all lUU^ <-i. 




ATV 


15m 




.«Ln*il l$J >'w>« LJ j]l CjL*Airfill XXZ D 


^all J*U* 3 ^j3 ^ ^a*j! jjj s-JjS'j/ *Qjjlflil ^Ixuj -k^jl* UMJ 

3_*J31 t> % 1 O jSSl^ V i ftil jill LjljULiV' A^Sl CillS til V] _>£i-*ll 
^JjVl A»-ja- oaj^ (j jSijC. jU*V' jUj aJUJI »i— a i 


U-Y 




,IS> jUkl : .> Jl 


Jib - <*.L. _>»J1 oLIiaSI j*iL j ^.ii'tl <J _>-cia]1 J ij£>- 


j! sjuyi s*?-i s*i» _>n fisjii =uu . jii-ji f \s ji r A— n 

.AluJl l+J (IlAiD _>JU tljLteafl 


:4&pli 

Axhajil* te'j <>_»*■ J5lj ^>jTi> l Irt.ii £cjlij £J jS{' II wjj* ! ‘ -'•■ J 

■ O i»ti u ] l 

J Jj4n Jjte *-\5 -y 

^Aajj*4 ^ISjS dlljj % t o joJ&fl flSjll i_Ubc* i-AjJ jjteJ—jV — 

jstai i*u»J v u^ii 

<jSB ^ flSjS liiljj % T • joj£ 1I f&jil ^>JI — ■-* t ^teo—jV ~ 

liljUxJI lL'Ijaa Jx* JSbll \j 


jijrt \.-\\-r 


> ’ ^Jte SJljkj j»l£ jli ^teal! (_UUu« j^j£LJ1 J 


J 


.AjxJl i in n jjj t—Aj^Mj jjjjiXl fj<c M3JJ (jt 


n-n-T 

.AxluUI ^ IS j \^V^ — <a— L iH C^Uxal^xD 
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( Y “ Y fSj jlii^.1 J uCjVaic- iaJ 


^o-Y 






OjVkiVi 04* - CiLiiJi V s j -1 ci >— H j jSli 


J>-aaJl **J*» AJ^ cjjj J& J*lj (\-^-Y) ^ j JjiaJt 

•f J-lc jWliV si-M cr k- 


•(^)*j£ii jiiivuw ujj ^ 

(r) u** 

Y . 

t * _)$ if jU*c-l <jAl+ J*Li ^IS j 

^0 

Y . j$ tijU ic-l J*L5 r lSj 

H 

® J u, (> 

A 

° J 1 Yt 6- r^J 

o 

0 Jl '* £*CJ*fKj 








•>* 


Cil Jjfb - <jjLm J*l\ cA-llaD j^iuj ^ JjiS 


<*JLii*VL Jsb» 4 *j-> <j **3 jUil Y • - Y 

TEST METHOD FOR DEGRADATION OF FINE 
AGGREGATE DUE TO ATTRITION 


.Lii jli ilHSaaVU Jslsll (jJOJU ol jU_la.VI - 

•AjUa ji Jl JL CjI ^ AiLajiJl < t ij.il; Aio jl 4Xj,\<j.U oUa^aJl ^ AjLw^iH 
vli^S ^jS ljJSj J) Ola-, CjI 3 ? [ £ jfl (ja Aj*C ^ jl£iV' L >^ilL_j “ 

J t^aisIL j^l f li jjl# iliUll JifcB jj-ISjj . uic ac.^ jLfi UU UJjf *L*Ul 

•(f** » * Vo 0° V-tf* <-5a Jl, >*i') <4C-UJI jljall A*ai j j*Ua 

uia^I T-Y.-T 

J! fcis jU Ma® *u-». j-» >sg j jft _,) >—» P ii j» £»jJ J*— s - 

-kliJ! «La clAjliala Je jj)j Im AjtajiJI ^ (jA2u*yi A >J » 

. jifcij jj».^iii aoL\s ^Uj ^ jLo^vi i^a aJjj . j>i jin j jijft »n 

•»j*J Jl VUJ* CJ^- U^J ^ J ^ jL^V! Im r bi5-» ~ 

j,i .v^U ^li^ll l^j ^ iilaa Aj ^a jLua.\ jl ^il_^j jaJI -J lT 1 * iSj — ^ CjI jll ~i^i 

, 4 _j j] j< * -fl 

JjU- l*J ^>- 0 ! ji Aajl*a J*6 jl ja £uLu A-ijlla ^ £AjU I j j\f. -l^Vl <1— A J .» mj ~ 

AjL-_^iJl ^lli] ^j-S r-l^_L) lfr«l Wl»<l jl_^4 ^u'uj ^a AjUa^aJl ^a l|al iliJ Aic Aj_^j 


r-r.-r 

.^a^ • 4j**i,VO» ^X,V"l ,\ A *^a*,\ i^a*,r« i ^',^0 ^•.•YC lljU-lla Ji.Ua- 

. JiS^ Wa ' 1 J^' t> % • » ^ J f 1 * t ^ AA-Uak AJ jl j*a - 

Aj^la 0±> \ • A^k-jA ^^ic- .laliaJJ AjLaJ (»-uaUa ^Uaj — 

€.\c.j ^ (X-Y .-Y) t (I— X .-X) {S j ^ jA lai JjSjjj :Jill3 jl— 4 + “ 

Jjjj Lai .jxa ^ ^ • ^C. JLV ^a U< ^UjjU Ia*^sj V V-lLai ^ja JS — -HI — aJ 

j»-o ^ °. ^>USj SjU) J ja*J Ojja jl^aJlj . J^aJ Aj ^ii-a ^Usuu frlc-jH 

•v ^^ 1 ^-»jK JJ c) Jl J ^ 1 * 5 1 >-^S » *> 

Lai iAk-a jV (_5^1 l_iLo 1I ^ JUaajl Al*» l^la Ji ^jjijj A^ljl Olfc. _^a.>a « jliyi 


^V-X 



f»J» jua • .>]l 


sUJiLki.W - i*iL. _>il l GjLLmJ) joizij ^ «’• ^ J jSil 


*A>-» JL-JiN Sj.»yi ■>>-. J* :<fc^U) (Y k \-Y.-Y) JSLL, j* 

.(ii^il AO . J^ JJiVI <*lo 

Jjkyi ->>*o) Uldl .jby ujI£L- J JLj*S j>-j>* • SjWyi Jl— - 

*) JS-*H J* US <oLJI UJ jlic *laul J clojl Jib (<ilc. JUat/1 

£+ <i*iill /<ii > o * lU-u U1.2I JjbJ Jo IjjIS jj-S* J tr— ^ 1 0“* •" 

.*lo Jl Jib ©Ul\j <iim}\ Jja.j 

t-Y.-r 

p-* r*j j^») J£J» ^ *1 6j^ <jsn **Ji fc>s- j^Vi <^ - 

^ C-P 3 ^ UJ * 5 ^ o i o . . l+L. JS Jjj jUil Ui*o jftl Jo J .j»Vi - 
.O-ajifl '-J C£*i <M^i p— ' Y • — Y) Jj Jjia. jjuj . 1«;--- 

J\jj p— Y »-Y) ^5 j J>i*j <i*xjl Ola»_>£ll ^ Ij»!j JjLSI jl£iVl CiU*o J**>2 Vt «•- - 
OJj® **>* AjJlj j*Ul V*i 0 ^ J^V ^ *~U» 

jW^V ILL tWl-# JaiS-b Alts- CjImIL* J) JwiiSj ^iiii ^ p \-Y jL_Sil) 
Jo J^^i] UfciJI dL-liJl I»li jUj ^ (Y-Y jjj J£it) ? IS JJ Jili_X Jj u-.n 

•vJU*ll jr jJSfl 

^il ^ j p — Y »-Y) ^Sj J^l^ ijjl 4 jajAJU d)U- jiiJl .J Jo j£iVI *1j_ a.] M f- - 

? is_>n <iHi_* £ijj <jjiu ^ic.j jj>ji jx-»Vi js ji ^ jjuj <\ — ^ v j— Si 

.CiUJl JS1 ^1^21 £ jilll qJ; f biU l_i^ 

JWttl O-Y.-Y 

*(•'_» • . ^ 6j^' l*h4j ^jUJI J < 1*0 uJJ 

V^l ‘-iVIj) iJS^ v-jl2UJl SjoIj Jo <lihj j jShll jl^ j ^ jj -Y 

> US ^lojll SjoIS ( r ^±r) <AU*4 <*il J U*l ^ Jl .l_*J*l 

(J£ lilt t^jau ji Jo p-Y •— Y) ^ J JSjij ^ .rt^« 

.*io ji jib ii*ji 

f-y j!i Jo £--S ^l Ai*i. »ij jsbll »l ej J Jj (.U. JI A nil^ll ^*^—5 — Y" 

AllUil <11 jf SLi J yJalyfc^ *lo Jb uaJj j jj <j^«jl t l j^i ji j- JlVtll 

J ^-iljl ^-bjj eU ^lj^ O ± | VO uJU^ (JShll jl^A. t lo ji \| « ifrjj ^4ij\ i 
-tUH J J£JI ^>4 • j> (ji As t. u > j) ^IS&b »UvJI J 1|JIU J frlo JI 


^A-Y 


f*J> : J* •>*» 


OJ J#b - V~>* d IS 


Jl 4jLAsj 2j] Ao • AJl JJ± (jlS |jj «iJb \ * y/\ ± *1 £Aa1 JJJ jIjj —V 

.<il Ao i o\ • i CililH ^jc. lU&3 

^ fr' ja»Vl £J*a» ^9JJ j u-A2Ull i^c\i ^4 ♦UmlBj <ai >\ JL JSIjJ! jl — t*. *1 — C.J {ij—i ~ l 

<&* * >J& ^1 iVinL J£l2il jlf> *1 j^i \| 1.4*9 j iuitfl i*ir* Jxu*t 

QA * j a* <jt (jl-iii <— liaj £a *UH (j* 

pU 13 a Jji jjSi <-u-* ^ lisij J^l »L ^ u±M. jU 4J*JI dl_£_j -O 

.4jo*Jl ^>4 * jx (jl Ui i-iiau Ja_^u 

T <i**ll ojj ^ -&B <jl£ 13} • »_iUJl jjjH J?— <dj OJ^ *^*Ai tj S-A < i - . j wfl > « * >* — *1 
Li ^ ^1 Y Ol^LiJL £*4 *}a jA U& jliliVI tliljlai ^^SL JU&jmI »'.j* <JSJ ji ^1 
.AjIaAI (j* AliU} £tlU* jjfc _>jjju jLiiVl jli jA r 4JC- £jjll ^8® J j V 4 

jsilii 1^41 J»J fj ^all (</ ]c > — X jlfL.1) (jj^ll ^-*cUl^ J^aH A*-u (^u — V 

•>» (x-x i^) Jiiiaiu Jii^n jtfiJ ^ 

^ jil » JA julaVl ci JW 

£* ujj i/ (ij> l 5^ *-Ll£i3 Jjjll d>-ij jliiVI <ailjll (j j>-j 

(jiJ jfl ji J^Ul Jjia *V-T • — T 

13a £ftii jj^aj O^J jW^V' 'V i^h 3 — *j J Jjf-S ^ >jjV 

JI 4 ^ 2^.Ui\ ^ a* jjUjj 5 JIa. ^u2lJ aJLj 
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ASTM-C 33 -1990 Standard Specification for Concrete Aggregate 

ASTM C 88 - 90 Standard Methods for Soundness of Aggregate by Use of Sodium 

Sulphate or Magnesium Sulphate. 
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ASTM C 289/1987 Standard Test Method for Potential Reactivity of Aggregates 
(Chemical Method) 
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ASTM C 586 - 1981 Standard Test Method for Potential Alkali Reactivity 

of Carbonate Rocks For Concrete Aggregates (Rock Cylinder Method) 
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12LIIJ <ikxJlj ftUil j-^^-.n uiliUb'yi 


-*£^1 

jf.^1 


Li4+H T— > — t 

aJA 1 1^ 4 *1 AILjj J& j>lau ^ oSljl] ^^IajII eliUlkl^ tlj! jli — ‘ i^ l ©1 >) 

Alj£Jj s >s-Jt ^U^V 1 *b*-> 


*Ui>s r->-i 

l^iL-L <»iL- >11 <kliJl l|,uA^ >11 cjU^oll ILk glji l*o- >1 Cjlil_^71 t - -*ii 

: Jk 

f Ull 4>S Qrtjii'i i^lkui) - 

>C, k^ l Vi ji (duA^S’l/tUJ') jjuiu <jU« >11 JJuSj <^Lll > l©] >J 

. <3L- >11 <©jlL« jbjSa (ctt**Ay*UB) JB J J>£ll UAs 

JLill j>U uiliLJaj - 

> i_>b u_u*o j} eUllj ^u a. - SM (jif >j7' Jclisl! Ja-_ 4 >ii3 >11 jl J — a!1 j — A j 

. <3L->JI ^Lcuj liLi 






i JJ» - u->i «Uib , fj 


(2LUt J^ju uiliLwal - 

iiLi s^-uS •uij Cil4-Vi Oju J jVl (Jc-lilll J^JS J j__ (J _A 

d«il) j^ibj f U31 4 *aS o^iau CiliLdj - 

* (v) 0 ) t CM (^ ^ 

&jji j^juj p LaH a^as j cAiLdj — 

• (-*) t>"j 0) fcj 3 ® Oh e*^ A** c** 

f L*l! JajkijSl OllLJ a ) - 

AJlc. A^jAj iTuaJ^ / *Ut cpui £- Jrfi-Sll AjLIS Jc. AsUj ljUI La] * 

•JjVi £>n t> u jjfljj jVSa« jbja 

.A.ttt AiiajAj fUU AjPif* --i ltl — 

* 0) M <j£ CjliLi) ^ 


*Ji*Sn «-i-* 

. jA. • , ^ Aj*mLa». jl j||A " 

• r*- ' ^ u'> - 

-?*'••• Oj* ” 

. - 

• er^J*S 0^- “ 

• ob\ u-V JW* “ 




CiU^ o->-i 

&HJ® ^ J <*>jU W— b-1.1 UAiAu A^l _*^i Jdj. ^ J 

• c£*i ^ C$ ^ jliJl JS»JJ l *** JAJ #iA Ja.>) iiib J jiaSJI ji 


r-i 


oUO* ./l 


- U->i oUil 


<1* Je. <ilaLiVl - i 

Al* <>• Aj*Jl liyij £• jti ji A>.lj (^la ^k- V b Jbj i *iyk i Ak*]\ ii# " 

•jjp jj\£ IjJ Ci\ Qa jl La^ji ^a11 jjp ^ ji jjc 

.Lciaii* ^1 /l4» aIL^jA J 1*5 di! ^jjiJI jj\ t>* .lifell <.»jj a!*j» jjkklj V 

: Aill 5 l 1 JjklL ^ V ~ 

Ajbjla_* iijj ^ 0 • « Jsl <_Jp tlpjU b] — 

oA>» eiH ^ ° • • <> (*#■*) * w j» ^>*' ,3 J ’ 

i l u y • Jimtt Jib jW4 Y o (jc- U_>ki JL V ^1 £A*yJ1 Ail AjjJ — it J— i<£ “ ^ 

Ijjj (_yic J.-^-vi ^'-v a-lP J*l£jL l^J _jiaa j • ^ixll v_jIS ^4 All *ln$ 1 S-'. * 

. ^ 0 * • »_pS 

J J^UiDC 1*1* ^ 'aa* kiii J v_kki uJ\a 5^*11 CjIjjja-* £• jC - Y 

. >a* \ Y 0 (jc- J& J% V A/jj5L1! (ja 4 ini 4 (jSlJ j£/l ^jic- 

SjaI J * 1 jp ^U A>j>Jl cAiuti 1 ^ kliS ^ J^iP JSJ aA**J 1 •:* jj_£ - 
jl f$**iall AAjjk a^lj 4 jc%3mJ1 <jxa\\ • j — A Jjj — i5 f— J 

.(JjILaJI *j3>^ 

• W] * ! J^' v cluau jlifl A*£a-* Ajpjt ^ AluJl £^jJ - 

ALL-Jl CAiUaVl - V 

J£ <> Ai>J ji U^ji A^CjV' AAP tj* ./. \ fjA jl A-fOji Al— CjU^' l__i^j 

JUSj Uklk !^Lo ^1- Jl CjUoJ! J1-j J Jp AS- 0- t-A^P j' — £ b) Aj_p J^l 
AjpjVl ^ j Ajj»il jj ^jp (> ^p1jjj aLImH oliLijy\ j3l o • • • (jp ajjj V aJU-j Aj ■juB 

. ^ jl) A jUp oaj aJLlJ! JI^a] AilbJ' jjo! 

:aJU 11 J>lb i jl^-Jl Ajp jV» 0 4 f 6U 
ft\pjll iIjLjja-* JS jji • ,© jSl frlpjll IjA — ^ 

*Ipj J^ t> jil • ,0 iifc jjSI jl Jll • ,0 Jp iJjoaj *lpjfl tjli b] -Y 


r-t 






olfad I f -— J i* > j 5 U 


<w AjjI^iJI <jj*j| jjjjSdl t j£LLJ! ^jjjL^la!! ^.i^L ;3 ^ilJl CiljjjJl UU-, 

• y^j UU5 ^1 Cjlj Ai^ki J A*U j *j«JI 

jUiVl ^jfe* \-%-t 

i> ^hU (o-l-f) iy> ;^U cAaL^yi ^lic. ^ yti!l 

: <alL^/\ iIj iLc £4 OliuJI e ik i jfUj 4jl*j JS (Jiulau 

• ^ il>B <_$ j i*> a l l) AaU^ll ojLJ) ^ j*-» - jlfiil — } 

.jL J\ 1^4 jbSil - Y 

. ^vuli <ii^li jl^i! - r 

• f 5 j> U&* JrfUJ - * 

• *uJ&R Oj} on* “ 0 

^LoJ) SjUI jgsi\ Wl-^-i 

r^UJl ^lll 0 >iU* Ail. ^ il SjUH <_$ jii* 

iuun iiiiiu^u - 1^114 - I 
^ ***> j <y ( r • jil* QA jUii) j^j ^ r . -t o ^ t 

. i^usj J(fc **\. u j 4 s ali*. . jii^ 

^_p U . - ^ . o ^ <Jui*j <jj9 ^ ;^k JS pQaiilj A^UjIt £>Ja jj -y 

. ^L. \/f ±^UYSJ 

U JJJJ tx? d*-“ J J] «-i 4 - ^ <?.u.j_!! lJ —Liu -r 

• (w jj o^j) ^ • . • • t 

J.JI OJ* WjM iW* ^ o* tU t 5: J>j j tLJaiJl ^3L_J - 1 

• ( Wj Vjj u%lj) • , • • ' «-Hj5^ ujy J -iiiil U-ii->l} S>SU4 tx ki5 J 

' • 0 % Jj* *-KP ^ '-iM uJ ^ JS felkiJl j A^Ujll ^^5 -o 

• ^L. V f ±^ 4 - W ;oJ di ^ .- 


i-i 




V JJ» - ^UJ! VJj (K _^d > p 


?*• • • ° ojjSj Uj* J! J ^ -n 

(w 2 VJj u^j) 

• J* AjL^JI SjLJI <_$ Jji-J JjjHj <jJ»31 <UMii\ lytottJ “V 
w — w 

— x 1 00 • <iL-aJl SjIa 1 \ (^jTi-k^l o ^3*^' 

W | “ w 

AjlitfH £il&Lu£L2 — ui 

o* r* r J's* ojy. ^ j* <jJ»jJi £_>* 0 * sjU& jU—i^V! 

l>*^ £^3 (1 ~') J <^3ja 11S Jib ^ojj ^—j <>1 ,_^i)l Cjli! 2 ‘ y 

• 4al**dl ajlftil <jji*31 ^4 -uI 1 <j$»jj (^) ^J1 J iljljWvll 

-lUJI ^Jia^ J+L\ Y-1->-i 

^ iJJ* tSi^ <JF J^c. CjUjUl 5 JC AJVo jU j& ^ y -v- 

j'>- <31 jy <jjj- - . J) cAiL^yi 

Jilj ^ <Lb r '-)o AjjL. Yo _ •; . . sj^ <^_p j U jUac. j <£JI ^ 

. «■ ii> Jl Jl 

• f* • » • • ' l^jUaij <£ jJl tj jjj <LL r . ;aJ jjjo! ^jS -Y 

J] (*^Lm jl AjLo CilaLiJ Cul£ ©!_>**) oULi»yi <jj& ^ f 3 _>^ ^lj L5 11 ^ « «> - -V 

• ojjfl ^*±9 

^1^5 <iLall iiiUL^yi <> ai»JI JLj s jl ^il^ * .ui Jil Jc. J*^j - £ 

UJ^i) *— cWJ" 2 * OtfL^yi Aijc. ^ *L3I CjljiaS JIjj ^_J t J *31 (j_* 

*j'_>^ ^_P ^ uj (J» ji Jji ji *1 j^Jl <*^Vl Jl (^LJaC. 

J— 2 Ja. 1^-i^ 6^-iJ ^>3' Sj’j^ J u> tj— 3} 5ii ^— 31 Jii-3 -° 

J <ij«Jl ^j2j * Ac.l~ r-Y ^ J^U <jjL» 1 . . * <tL« J^i <jjl» V . . J ; jl^JI 

. <c.L* Y i n iitl Sj* 1 • • • jl ^ <a._p 

oJJ •* • ii> « l l J sllii- (jAj jL l^i J-C^1 j ^ » i> J l J) jjtf L>* 5ij3i_Jl Jli— j — 1 

. ^ AJ^J V • ^ ■ , » • \ c_jjSV CjLji-fc *31 J frUaiilj <£ Jjll 


e-i 





JJ> - i-u /.i oUdi i**j, »>J 


: u^J US ‘ ' S*jAf UJ^W V)* 4 ©ijiLlI 4iud' ^ SL* J\ ijjfi*. 4 1-L*^ — ' Y 

w 3 -w, 


W 2 “ W 1 


X 1 00 " •/. -iU jft ^ joa-4 


*U“*N + UJJ “ Wi 

(f*J^) tfcS UJJ + *UaiJl + OJj " W 2 

(f 1 -^) ujj + + ojj " w 3 

*UUJ! oiiuau s» Ailisl' ji^i r-i- >-t 

<jj& JiS ^ 4 AjjU o ±Y . £jSj s jl J^\ 4 *. Jj Ja_jS -i 

- JjUJI fr i^a CjIc'I&a jjjjSj ' > ’ i ^ , ‘‘ J * o ■ ■ 4"»» >- ^ jx* j L^-.l 3 4 ■■ ■ 

<yu Aju t jUi-J) Jib JSL.11 AI 4 S (> J>—i* «il— -f Y 

• jbi-AN jlo> V O g v jj £*-» J j*-aj 

AiCSJI J*^3 ^4 . , . . Y vj»V jW^il a^-^U!' JjUill ^Ja- S-i&li Afe ^jJS—Il l^_i*-r 

. • , • • Y i_j 

(pH) fM j**3 jWS*' *- 1 - 1-1 

oa^ jW> sjjiiJi <liUli cAiL^yt 3 i »l j-Ji jA_Jj -1 

om £ g^Ull OlsLJ ILL aISL^I Sj^oH ^ Uj'i&J ^ ajLoJI CitiLLyi iJU. ^i -Y 

• u**JJ>M* 

(Cl) ■asjjiiH 03#<s •-1-1-* 

l> iT^ t> 6^*jUil4j tjjjUjU- osjaaS jjuvxl ALj—kll trails -. 

•** iii^jjWi V -3 diUU—vi ^ j>- JJ u^ js 4ji±\ t x-ijjk 

<±3*1 \»i-> 5l ^ miaS v-aiil Ciljaj ^ ^US JjUa ^u« SjjUaIIj <sUbj J < 

• ■^ , J j» JjUS!! 

^11 

±UJ& <—*6 <s* o' J4J <ijbc- j^iSj O-Jjll ,j- — ij ^_i o-Sajj 

: ^SVIS jUiVI ^ AiloJl 


Y-i 




Jrl> - *.u>l oUdl <~-^ «*,-!» » ^ 


•j*^ jUJi ji >un *ui r&u* us jiuai ^ jiii o- ^jsn js oj^ u 1 v ?j - ^ 

(cJUjit) 

• 15 * £d*** Jj^- 4 f diljjj j.^Vi - t 


• 6jj^ •/• Y * •-^J 3 _>— ? 

ijjjlS <> ^.Aio 4jjb) jol/ *>0 a_jjj 1S o— 4 J^-L- - 1 

Ji— i 'LJ'i i-iiiS £ *UN ^ l j£tL- SoJ ^ ‘U. ^c. ^ ’»i : J .^n 

• («-W lij-H «* >1 

(*? *-ii^ ^ cUll ^ <— ill Ciljli (> W <j)jb Jil/ij* i\ Uiailt Cil J 2 j 4>j - o 


(jil .1*1 j 


Jd^ jW jl -^1 c5 J* t 

. A.iiiH mU — y 

<^*Uj >1 J t-JU. ^U. j ^L1 - A 
• j^*cs? *£_y Cy* tlu* <j AlijJJ djUiUlll jl^J! 1^ J ---■ - ' ^ 

jUiVI V 

^ Y ° * LT^ r> *••' Vjftf <sL^>l <JUJl AlixJl t >— . ■*_* > -'i 

J^ISIL ^ii mjs jj uj . jSj-n j. X ^ * *U1I j> j. * * uii^uj 

.yuUI J-ii fS (-0 <*bU t y ^\ 3 \ \ fij jUjIj) ^ Jjj JX-i. c — : jj 

.*Ulb 

L?*** t> ^dj 4 L_jldajj t ^>*%**R jbe Jjj J \ A «1^ U (JjUJI <jda*U j; — \ 

. *Ulb J- ^ o • J \ f jl IjjJ 

AdaiJ! <-^ «> JS U u-ij ^ 1 J^- a- J— . > • 2 — — UL ^il .^j -r 

^LU, ji a^aJI jji ^LLu ujllA! 1 JjL-JI ^ o-d^j 

S-*^ 1 u^- <kaU_J' ^4 4-jfliJI djl jaj (JjU«*j JjUJ! jjUu j_^jj^Jl 

. ^S ai K^ ^ ..mUI ;; . 1 ^ 


Y-i 




•sAJ**' V» Jj» - >' cAnll , ,^-nJ i /> 


CjI jj 5 j-lc AiUixJI Oljjj J jK *') A^K.afl Jt 1 j3 ALIL U j — i 

oj2j » £_>J ^11 Jji SjLjJ (jjSj <Ii** JjUUI a — LL v' ji— S* ^ j Aj. UTu 

tU ^ JJ ^ o* J jjU^I) jaul ij (J* • , t • , \ ^y* A-Jaill Cj'jj j Jj jv4 

f •*£_>_>& 0* (J J-* ^ • A— sUJIj i-iU-aj fj t JjUjJI A^\*j A ialj J *j 

. AiLJI aL^UI ^^ilj A^aifl fclil jiL * ^ i J Auafl 


: aJUI aDUI <y. ( Cf) fc-* ^ 0j} y^j 

(Vi -v 2 ) 2 x 3.546 
w(v 2 -v,) 

J- ' • + <u*]l a *_pUI A L^ill Cj\jj_i ^ ^ - Vi 

• •J*#* 2 i5A*^ 

*i JjK iW*-» c> ^* ^ • + Ai**J' ; _ > A»^l a — . J>J 1 a — ^ ail! o\ jl_j ^ - v 2 

• tr-^ 21 

*J**H u J J " w 


A±J*1* 


t> 1 O-ij Wj V-^i. 45 c$Ij a*i' t5J^- J— ^25 o-^j 

. Aiil 


1 — 1 — >- i 

jjIc, aLUbHj ajLaII cAalJa^l qa iJSJ jLliV' lj* ^ j 

^ *-Am O*# 3i> c> ouuaju W/m 

Aa jlJl Aj j\i-j t > — i • • • — t • • (j* ^ (£1111 f l \W*U *\j. 

Al}*Jt S ijlis i> ^bil dLj iA^liJl a£ ^ ilL A^UJI a^jLIj a^-, ,,J l asL_^CU 

. 410L-J 


A— £ 







iUUn oliUiVI - i 

**•"' <> ,»r . • ^ ^ ^ ^ ^ ^ j_ 0 

*** . .Ij-B ^ 5-AW ^u. f j , ^ 

. ^iaUil tUI ^ J* O 

^ U y* *' v ^ ^ *> ^ t*M «ui ^ MJ i, ^ ijiij ^ _, 

0j * ^ 0-W «M ULB Jfcj ■>_» ,3 , ^ ^ r ± , . a Sjl _^ ^ 

. U*. Uc.lj 

‘ l * UJi ^ l ^j ; o* r »',« t .ii J1 ui ij ji -*o*r-* ■ 1 *- l; j-- 

***** * ^ u «* ««“-» ^ ^ ^ ^ t> *_ S3j 

M*n ^jui j~j i^fr\ ^ 

diUayS - v 

0> tj> ^ j. ^ ^ ^ ^ ^ u 0 .^ _, 

J1C<cU ’/‘ *' v «^Mtfiul B l e *ji J ^ jlk j V|JBlulU 

• <L5^ >5 r±^ . 0 

u-l> * 1 ' •* ***** +*-» o f* •• v,e 

^ ** |J * uUjUI ^ju wsji 

jW ^ fj JU-S1 li» J lylkjl oULdl lii SJfj tjj . ^_J 

• ij#ii-a «Ui?u <*yi ^jB j«j pIj^ji ^ ^ 




oli4l xisj ^ — -J tSr^' »P 


tjflijJlj V— t — i 


uliU&J <_>JUil1 ol^lkL* ( y - i - t ) Jja^ 


ilAilkUt 


t> ^ Wc- O-^i tr^' (> UJ^ /• 0 ^ v 


. 6* ^e 21 0^ uj^ '/. 'i Jc- V 

jUjII ^ 

. £jiJ) <> •iia-Jl <^ill cjc ...Y Jc jjJj V iiSLJI 


. £4iJl ^ .vw*ll fl jlL £j\i$ 

?U 

O* 1’ ' 1^ <Lwljj a.Vt-k^H 4^2! t jc, y. 0 (J lc. V 

• -W 5 ' wj UJJ 

UJ i- ^J 2 ^-* 

. gliJJ ^UU JtfAka <jj£ 

»l ja^II Ajl^’I 


£a.l >*fl A- > - 4 

oliliyi : ^ U_>JI oliLil HI ./\ ASA (Jj V-UH i-.U .^Ij.ll 

iiLH} c"'UI ilLxii 21auh«I\ <-*!>! il ^*y 1 j »L*1] 
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y •— t 










“ UU * Y ' ‘* lj4al : ^ »>* W J^I - u-jUi „^a JJ ... n 


•>>SJ 1 


4aiU«ifl Cjliuyj iulJVI .-. 1 ,tu-.- 


fl * 

0- £'j» i-f- ^ u j*>jS ^|j|| S^bVl oi^lkL. ^ OljU_iiVl .X-A CJ ? - 

: i*k liULi V' • j* tUiiij I Sj5i»*.Vl iiUjill i/.lj.xli oliLiyi 

frl*ll A^ ni\ a i l olaLbyi : t £ jj}| 

^ M & ^]| 
^ ^Uit^n oiiL^yi : £ £ ^i 

4 iUU *Lil j A?i «tt OliL^yi : j 

rfLUl *UJ £MLtfj\ : __* ^i 

*LU ^jtVj l yia liliL^y! : j 

<*LSU ^Wilj *UU 0 ± i &&\ L^il^yi : j 

v* <JU-_>aJI jUil J*i <> ^liLiJU 5 jS|jV» ^ iku o_ jj.t ti .« ^ 

: ^ CjIjLI^I JaJSj 4 5 uLoUlj 4 -^jlUli 

• lj ** ~ iW- - Jww> Olj|#il *_^.jUJ1 >JI oljb^il - 

.■ iL j ifl l <±» jj - 

. eliaJVI A-j'i-j iiuill <.jlL. oljlii! J^S, , iil_ _>ijl oljUil - 


iiJiJij . (fS^sii uji) «u,yi 6 >v ui*j o*iUi. jc. oijUiV' .i_* j 


'>-« r-u 


jUil ujikJI AiLiy I jjlc (jjlau t* jiV' 


T-T-t 

u-lji ^ <> ^ULiyi .y jj* ^ JJ ^ijU.ii.vi .i_* . ■' ,-. 

^ <> Ni ^-11 sA-Ul fcU >Jij UjUJi a-.i r > j| 

i^uii ^ ^ t&i 4LIL.J . (^1 yji) ajLiyi 




oliL-YI CAJJL\ : 


- fcUjU jjia 


r-r-i 

fUU uiliLo) - 

ji <J*si J J^iu fjj* <jL. >11 Jam-lull AjLU <> Jjjj Uj iIilsLja] ^_A 

.<*J&«]! jbjUS Lftll <fMU >aii £4 J^LSjJI <^LU Jc. -Lll^j 

d^ii ^k^aiu*}- 

I Jjitj l .li . ai JUJljj »Ltllj riUimVl jjg J jVl (Ji«-4 JkJJ till ^ A 

.<iUm >il aLojj dLi 

djd] <u*- *tfua - 

• • 

<*Li J^^rnj < . » . / i *Ulj o* J J*l£N Ja^S *i*UUi] ^ 

.aJW » JLfm L* jlim Jc 

4 iti ! . j f l .M A . tllliLlil — 

.^.u ^>nij jjSti o-iu-i. o* cAa-it ,>» 

i^4U Aiuuj f ^ *V diliLiil - 

.dillaJI £ >11 J JjVl £ >11 CAiL^} ^ 

f UU (jAjiiOJl wliLd] - 

ty* <*--& £*~ty*UI <^u ^ J^uiUl **LIS Jr. Jail — sl> ilAil — 

. JjVl £.>11 <> Jc-1 j+k iJjlj >k j « jb jsi 

i»-ll 4ikp J f UU *JU- CAiLdl - 

.^LJI £>Hj jUl! £ ^ill ^ cjUU-] 

4 *LflSH i>j - 

• ,o U>5 Jl Jil L*>L J) ^ AjU >J 1 .kii. <> qa jH j__a 

(Jim JLL Je <ljiiJl 4 — jj-mll lilbj f5j sJlAL_*a\ jmll ILL , ^ ( j__j j^j 

. f* i.YI 


> Y-t 



~ OM * : ^ OP OUggn 


_ u*L^i <>j - 

J ^ ^ ^ ‘W ^ **->" ^ f u o- ^ U u ^JD ^ 

^ *-1*14 ^ ■** '«•/'*« A *«-4 CJL4J4 iv. r, e 


^•£,V\ fj-v 


i-r-i 

j*iai ^ufl ^iji^iiv i-ouji t-i-Y-i 

• W ua^l ,^-ljilt J.j*l i,j_p^ _ | 
. sjUJI J.U. ,-wJ csLjIi J.U* ji | T _ ,_, 


jj^- on* ji 4 * T-i-Y-t 

(V-l jUlkL Jjlj j* u ILia) 


ii. jl ot* Ji+» y-i-r-i 

- r ‘.v> oJs. J*- 6 - oA oiiij ('-*-<) ^ jsa, gjy. j. u-s 

^ Cti *-L j*, ,U filu ^ uU V J - 10 <*l ,> U 0 ,J^ 

.*U>JJ a**, a***, *-* aujj o*a -ns, jfti ^ ^ t . ^ ^ ^ 

CjliUo^l r 4 Ijf. ®-Y-* 

^ ^ ^ “ sa -» ^ ^ oj& J ^ Jts, ouu,yi ^ 

•fU 

3 * * 1 — ^ cAiUnl - i 

o ^ **, cuuyi 0 . JB j ^ ' 

0* U| **4 L*! o,^ ^ ^ % , ^ J olj ^ ^ 

: yun ^jUL CiljiJI <> **>]| oU*JI j^; 


>r-i 



aj+L\ : *>11 


Ol Cil&JI kLij f — i l ^>oJ| JjSJ 


.AjLjja _4 A^^J ° • • O 4 J 51 ^^Jc. tit jll ^jo^l lj] — 

<— il> ^^lt Cil^JI £_>& j jd ji o . . < j—k> *1— t jll IjJ - 

JL V ik^au q* ^SUl O 4 JaVi ^ t tl^' Aj^J ^ k — J 

^^kaj ^ Aj 3 >JI OliijJl \±1^. kliu £ i jjfr J£1 AjLaJI a aa jj£j If® (jc- 1 $Aa (JS 

<^JUjJl <m-* 5 a 1 ' <L_>kj A^l J p\ j*. jLS J) A«A> »AA Jjoij ji <»*>i lA^lj Ajjt 

.CjUajJI ^5 j ^4 >! a^ImAj ji 

.I4J} tl^jJl ujul V t*»y» (3kA * A>4 <xft ji ^ <lutl\ ttkj J ~ 

<liU* CAiLia! - v 

JS O* Aijj ji _>i£l WjI AAt (>•%*! O 4 ji i^C-ji &* (j* Cl\\ j«H A — 

.Lkii- <1L- ^11 Jk2 o' ^ ^ Uaac 0^ »jj Vj^ 1 

: y&Jl ^^klb • jl*l^ 4 Si ajc-jV^ O* A-u_>^ ^AijwB 

.tit jJl J£ Ai^j ‘*-ii -©5 O 4 (_5 tit jil 0^ ” 

.tltj JS 0 4 J-l *» i**i> A^>! jpS^ ji Jol 1 0^ ty “ 

J2 V t kjy> ijjl^il! iktll OdJ^ <LUJl iljjklL L*S SA^jilkl ^lk«ii k — lij 

•aIa *4 lj\a Aljkj jliSi ji Ayly J Ajjl^ill Aj^aJl £*Ja^ ^j Aa.lj jaI (j c. < . >*> A i_ i>H 

a_^it i^ic. j uls jwi 


A^U- >J| AkliJl CAjjL. n-t-t 


1V1- 


TVT pi J AiujUill CjlL-aljkJ (5 jU» 4 ^jlt ^Aj^jj^j ClJ 


J^l ftejs - 

• • . • » , 
l> y^J uAj (lA 4 ' »jj OJ* 1 /* ^>i ) kUj Isla. jkli' J' oA u* 4^=4 

jklSjil (j' JiJ • ^ l » ^ 4_u,U3l OIL^jI^aU ILlkaj Uiiljill j Ajj-AajUi jl 

^ ^tkl£ll JaUa Ajjj v' Aiajj 1 P+ o - \ • O^J ‘ ^ '• - ^ • O* O** - ^ 4 ^ J^— A^' 

• % ro 


u-t 




Ciuyi 01^1 : ^ 


WV' & -- oUl^ ^ JjU , 


* , -LS — 

yuj iyu oa, (o^' ijj oji ^ 04 ,) Lu «* ?K iji oA 0 i ^ 

^ iiu^ ^ 

^ JjJ ** V ' J u> |J^ ^ 

•%° ,A 4 4l'j» 

ilijl fU- 

.^i *l ^ 6jSj 


1 • oli- i> *> Y • i \ . _ Y . . „u. 


4jl->iJl OUiliJl tfAiji, ^ V-T-i 

^ ^ (M) ( ! ) iut >-v-T- t 

* Vf** ° ± r • • : Ca^-Vl - 
• uJA n : 1 J.LSJI flijB Ji CiLu^Vl s^s- 
^ *> *> io : uJA rM ^UjS- - 

. jai-^U flSJI (j- ft Ja> To I ^ o ~ 

j.wj r , ± 

.% *U - %AA ^ £jl Jy <'!.■) 
•%r.. Ifjrffc V :#ljiJI - 

(wliUayi Lr lc f*>i*-JI) ( v ) Y — Y— T— t 

oUUy ’ ^ e- c *“*) <*-» M->B *u»b ou*, uu*3 ^ ^ 

^ V M-» <UH A oil .U uuf^ . *bl w ^ JLM ^ 

^ ^ ^ * ‘V* • (> «Ui) JjjttJi ^ i_Ui. 5j u a 

■%r. . ^ .ij^j ^ Vj %r,. ^ jisL ( i ^ ^ aj*. 


VU>JI A-Y-l 

^ ^ > ^J 0 *" «-» ^jUil 0 - J-Sl <— liS -'■ r . 

( .iwn ^ju - a jtt . ) «**. ^ ^ ( ^ . w ^ 

• >j* HJjfij 4 i—oLiJl Ol jLiOU U4, Uiil ^ 


Citium aj+L \ : £Aj n 


Cl JJ j - AU^iJl CiImJI JjU I 


Y A j V j T j ^ jUei jLli^U U jj4.>~ij ooL^xLJI AjL*_>iJl Cjli^c. ,\. ^>j — jj 

<JU 1 Cu jl£il J _»] O^J ^ « ftliaJV'j AmmJI jLiiV dJjj Lj* 

A*a_>~» j^Ic. aIU. 1 ic*! CjU^nAi A>1U^ J*fc <jL*j V (jJ® JL-*cV' 

i _>at d,' 2 jL, _> aJ1 jl£al JUa) ;jS*rf 

yLrtlll Al« ji jl^uil Cli^P - 
: US aL^uII Ai*j' jLoikl Oil p j xv 

ikli ) ilAiLiV' AliliJ j\ (i <laU) fS^Dt AlaliJ AJ\— j * JI J*-aj 1 

^jj^Jl ills jUj I^il4 Jjt ^i<* £,V1 Alv"^ i_>«li* Jij« J^ — i JSi—IL (c_> 

^iajj J tie jll AiU jjc. l • Ji £• lijjlj <jc- jJ\ b>-^3 j cS (jj_)k»** aL_**I_«j 

.AiLil JS -*aj £Jjt tit ^ll Ajj^ll 

Y ± Y • Ajjl^a. <a.jl ^ ixUjj tUll jSjj £iJ AjjaIU «f jUJl Ajejtfl ^ — Luu — L_> 

• 


jl^VI Ci\>i 1-Y-i 


AajUafl AjU» \-\-1-i 

ILia lSJP*-* - J*U* - ia^Jl -* A*, jlkll AjL-_^aJ' CjljUiil *.)_»] fu 

.JJJI Ua ^ (1-1) 4 (o-l) 4 (Y— 1) ft5 J \« A^UJl £f jl£OU 

:Jj UI Ixjj ilmPl Ai*j! jLSil cl_^2kj ^jjj 


u‘ JH® l^eM tlejli ( A-Y-t ) AiilU jA US CilluJl Jj 4.>1 J — *j — 

Ji-i tA 1 ' Jc- ^*Y . J*J ^^Ac. ijjJI OJ^i frlcjll id — J—iJ 

i_5i V Cfcj Sj^Jl ^kui Jl jail ^3>- <J i « .>j . rtill 

<tSl iLliJI uljil' J>-5 ji (>U . Lmj j tWjH jlL] o— • ^ — • Y ■ 

.c ^UJ' ji' 

So jjil ^jaj AjIjj ^Sa. <j jaI! Jsb f ^»,I ^y^Uil! (. Ui^jl J^Jj} fJJ — 

.^1 j^jLSHj (jl j*Jl ^ jl j *CA (jij AJ ^4ll 

^1j 4*llj o*-jj T ^ jcyy^ ' . • U j^s a-jIL. — a^U» JS ^1 A^jli* p »»"» ^l_» - 
. p-A'I yj JOJ £ , • Ia j-i3 A-* jli*J J— aj A&Uj V ttrti JS Afl jlLJl 


11-f 




c.ijLai : j* 


- ^>1 oUufl ^«u tf Jja 


S^LaUJI 4JU>aJI Otjl*S*l Y-^-T-t 
ILL • .Ifajyi ^jii. - a^jU. ■ U-rfi.ll ail — w . >11 * 1 jL_iil 

jUcVl J>^31 ^UJI Jc Jjhllli* > Sjjl^ll (t-v) , (Y-Y) ^ISj i;NI 

OldcL*Jl N *-Y-£ 

^ jU * o* ^ V**l vL-fll a^jl t',. ...„ 

l * i * ^ i>j»j ^-11 ii-jVi Jic (VVtf>) ji _>V' 

gjuin i \-y-{ 

(*'■** Lfj^j ciUJl J-U-j -i»>*JI) ^ jUill AJL. >11 Cil jUiVl Jjiau ^_J 

f 15jl OljUOU ILL dlh, (.Li^-VI ^jluj Li^ll V,li.) SJ-UI JUL, >i 

** AASlI <i.ji V U*1 <^iiu U . Jibll li_« (t-v lY-V .V-1 ,1-n , 0 -l ,Y-Y) 
“ lj21 *“* ^ *13,1 > (’^» JI javi l_jB. 

^ ju^.u «^JI ^>11 .i. j* >~j) r ^ ,,i^>siu 0 1 >J| E >| 

^jli. J- J^—11 rj*> c>J4 jum s^n >j (Vf • 43fcl 4»U. o.Ui 

^ jU * ^ Jwl <•■$“ •>->" > «M -1-^1 >jj V/ ^ • ,» U> ji I>_ ii 

•WCKW r .° Jlyil 
jl JjfM' > Y-t-i 

^ «->*j S^jUJl isU >11 oljUi.1 gills ^_U3 J ■ ■ ,, 

.Jd^Ul ^>11 (w-Y-Y-£) j UjUJi *^>11 (1-1 -Y-1) ^ 

jjjianr-t-f 

fi® 5 ^ MM ^1 CiSLJl <aJ*! ^.liJl Jc AI_J1 lj * ^y, .. 

u> <«CUJ gSilj 0U>. Jl OLLJ1 .i* ^ ^ . j. „y, 

: (X 1 ^ 1 tr^ ^ J c£^ 


W-£ 


la’iUiyt ^Luj 

liUjkJi - i 
.4 Hj 36 j jLSiVI Ja** fj\ - 

,4iijjc.j jliSiVi uJUa p— I - 

lC M J ->JJJ - 

.jUiVl •I^}^ ) 13- 

^«ii«ll 4^.-lj«B l' — 
.£jLjnfi i »j«u»jj — 

I .cAluJI ~ 

.AxjIJI ILuj j\ J^DI JjAa. — 

gJUj - V 

jLliVI *lj*J qc. oJjl— II ^*2»jS* aU. cjI jUiVI jjtu ^ J^Lij jijS aK r i 

•ju“ JWj 

4*OUoll-._* 

.AjjL 5L*VI JijliUl Allll lj* i_iLlaj 


W-T-l 

U»>JI otfLib i^Ulj U1./U11 r .j. f i*_>^ S^LjBl cAiJj-n - 

.jlij] cjiit-yij jlui ik..n oiiLiyij .uu 
iimij ^su *j_,b \ <m / noA f .j. f ^ _ 

\^4j \\*» * j-u^j **_»■ v-Liai djgju, 

• tliaJVI i-jlLj OjuiB ^.jli. J^a J 

ASTM C-494/96 s%^Vl dU^Ji _ 
Specification for cheraica] Admixtures for concrete 

■f . . . iij SUJij mt fcj BS-5075 oli^l^n - 
Concrete admixtures 


1A-£ 



Jjb - CiLliJl i*4iS J ^4.^,1 J _£)1 



^JLaJi ^1 >__UJ t-jl V-JU 

.f.J.f VLk OL-J i—jl y^L) ' 

0-i^M MvuUC -494 (ASTM)^Vou^^uj.ci^^i M 









































































ol jUli .1 : ,juU 1 i *j*l\ 


OljUi**! J*b - **A - <j 


9-j^ 

^luoSI uilua uil jUSii 

: A ali* 

jjaul iliLiu ^u1mj)I i il.-^ Jc- <_s _>» J >11 O) jLl^V' * J« ~> »* j 

3 . ■• * ll AjL->J! JL*tV AjjIL^JI L ^ol>U l^ijl-^j <jg* g ^ g ^rJ >*a > oU»l jj— -£ 1 j J jj — 2' 

oljUiVJ *>JI Ilk cU-ljj .g^yi 3i # L - *iL->Jlj 
Ol jUiVI •IjaJ > A- u e^' ^ *J* <> <*•* if* <J* 

^SLhILlJI J A*%>ill Oljl^iVl J Vjl 

^ t>UI Jc. AjilgJI pUll s*L_^ ^W-y o' JjV J OL--0 ol jb-Jlil > - o 

^jLjill 

g^ll oljUil X-o 

<iL->JI ^oL-ui ^iLJI lJ Jc. AjilgJI £jLuil yL« g*-B jLikl )— X— o 
aLI— 5jL->JI > * A^IUH a^jIIaH olg ^DOu^J a *111 jL— Sil X— X— o 

^wyi 

a;L->JI ^jLul L.>JJI oiLoll £LJ gill jUil r-X-o 

gjLB >c >Bl ol jUil r-o 

(<jl— >11 uiU £t*J jUiV) >U-11 gjyi Jc >1B jLiil \-r-© 

> <.«'.Vi.«.H AjIUB L»jli-ll Olg dD— bU g> — 1! ^ — 1^ ^ i- .11 1 j L— 1* 1 X-T-o 

gl^yi ALU a-L- >11 

2uLm > Jl ^sLul £l*J 4*4 g jyi >c. >511 jUil r-r-o 

^jL->JI g jl-Ttl ^*>LII L_iL_a]l £L -1 likAi <j-a 2 l ol jLail ^ ~ t~° 


^UAU >*-- jl>l 0-0 


eji-s* ol . >il 


jUiVI JJj - ’ i^L. >Jl CjLUJI i) jjifi- 


AjIjJ Ij. H j : Vji 

oiL-J' ^ iLiti-uJl vi-s fcl#-V a'jj^' J jgsiJ ^ -o 

DIMENSIONS AND MASSES TEST FOR HOT ROLLED 
STEEL FOR REINFORCEMENT OF CONCRETE 


\~\~0 


^ 1 1 ■ al l AaLmD ulw^j j*i ill j ^ i . LI . \ 2 tiiCi 1 'a « 

> AA. 1V iM. J lj Clift jlill Cjlj J^ <j-_1aV' — -J1 elj £ Ij — -& 1 ftl j— - o^j*^ — -J1 

. AjL- >11 

biAfll T-^-o 

i Jl AuC»jJl J AJjUl Cilft jlill «»mSj £*J1 J* jUvVl ■ ^ u 

• oJ^' 


: CiUjjAj r->-« 


: aJjL elf jii - 

. j.J I jja_J A^jljA S j 4 J i «j A_Joal« Cilft yu ^A 

: A*ij* Cjlf jii - 

. a _>L aa jad ji (>Ma (jj£j jSj wall JJ^a >o aIHa ji AaIjaC dlft joj ^^A 

: 3 J« 1 .A4 Ajiil jft elf jii — 

. £*J1 J^VA JAO ^loiA Ji > A^kV iA Clift jSj > 

: elf Jiill J j ^-11 ^**1 ^l£J1 >W - 

AvLa. X.LS <:ClJl aJUj ^ujl ^LSJ <SUill AvUJl l^U. JLC >1! 2 jSl Jl j]oi 

. •jaIaJI A*Jo jJIj A^ljUl elftjaill 


: ( £ ) f Jiin £ U3jl - 

-- ^^Jl jy*-* ^>*c. a^Ua £^J1 uJS a_1j— j aJaL ^ aaLmII j— a 

. (Y-l-o i H-o) 




^Ld cJ jUiil : o-UU . >U 


CjI jUtfl Jfb - >ii C^UiJl j*iu J ^(ul J J j£H 


A^Ha 


: okjSiR ” 

<i^aja\\j y>JI Ok jlil' i> Jlill £±-Jl i>a ^kiJ) <> « JaJ' jA 

:(<-•) o&S* Cm *k**5i - 

• J->^* *-• li* ui*^® jc- >* jSj ^ ^ iaL-Jl ^ 

1 (5) *■ S& J#* **jU - 

• iA^' jj^’j ^ o# • $*ji jB ^ 

: A^O Jttt Ol? jiUl <> A-^UJI <iL**!l - 
AaOjJ' Ok jaill (>j AjlS! jjl iiK w k.„ Olil-uJI Ac-ja^l* ^ 

• c**® \s*y c ' y*** 

: Sj^l i->-© 

o- 1 -^ u ' Ji- “ 

A^ijj O' j A*j5 — 

c>-k* - 

-®->-o 


. {Jflti Ilia O * l+i jj Aall—j) J£J Aii_*all { _^ij <j*j jkill ^Jlj (jflilG U>m — 
111* © • jj^i \+j Jj <JU-j) JSJ Aim" (j*ii q* j >2\ j>iij Olijfc li£Aj fJJ “ 


: jlfiitfl O'jk* !->-© 

: jki <j*ki - ^ 

. ^k«J I Jj-ii cAj* 

: Ok jiifl t 

. ^ \ ujjft Ok' jS «I£4 j iilj * jSill jl ~ 

jl ki-la (jt LiH ^jJ! A^fkJ' (> jl' jja-J'j c jlii' <>J • jjaasa^I' Ajj' j— )' 0 *LJj “ 

. AomILa Airtf. ji {>1 jJL-alfc-a ^ic ^r j»a" Alik 

. k ^ k ^jOA fj AjJ\31« OIsLaa i+Jajn}\ Ok jSSfi (>J A3 L*aJ1 yixj - 

• ^ o jSV ok' ji ia-ijOA iiL AiO_>*J' Ok jll" Obl^j (jiJ AsLaJ! 



f >A 


CiljUkVI JJj - ^iU >11 CiLii-li ioLj ^ j-oJl JjSM 


<— bj j^i_JI jl. 1> JL V Jjlu 5—bc. uj^ 0 jj JA -^i 

%.,o ± 


: i^«U]| V- wo 

. Uj» (W Wo) ^ JfLS iUl> UJB ( . -Wo) ^ JfLtf 

: i*--i fUaii A- Wo 
: ijL« Cili^l jJI ^1 JlIVI 

. £**«& O - ^ ” 

. JlJI jjjj JL» t. l>rtl ^jc- JL J^Joj <jjc fl. lVu jl — 

.iriftjoill **,1*11 AijjiaJI J-Lui f-io - 

: gJUill WWo 

: ^ U£ (An) AlUiil l_jL*i^ 

An = W/(L’ 0.00785) mm 2 


. flj*. mjSV OJj" s W 
. JI^IL mj* JjUl : L 

. r ji«jlL.yl_>i jjiaJI AiVSS : 0.00785 


r-c 








i_jLo UJl * j*l\ 


J#L - 4*A->* oLluJl ^ifij rt — ^ j-J I j>D 


: ji JjjaS' Jji* 1 ♦->-© 

: OU/flj ^ JjUil' - ' 

jj^'j jk)' UJJJ £4-£U A^V' <^L*Ia*H (\->-o) £ j jj 

.(jU—yt ^ 2 ) > aaa/y^x a; — 1 ^ ^liij <j ^ 

: Jijfcfo ^ a* e jA~*n jjusa - T 

Jjkll J ^k ^ jlkllj £jlJI (jAJ l^k jliSyi ^ J jial — j £L— -V' ^ jj-j 
ci*-*kB ^*.1*21 J^^lall tjli cjlc jiill tlili Jk ^ Y jA eL-Ul 

• r ' • • + • jbi* J u » jk U jl U 

: £*p jlill <*[£■ uiUal jiiV - r 

Cj 1» jiifl ui cljlt jlill CjI j rt-k- jjk <o*2aj«J\ L>— • ” ^ 

• n 

4jL._pJlj 0£ t_>al ji Cjlfrjliii cfM U^J) J£JJI t j^aj J - Y 

K»> J >* i_5jL-2ib J>« A^> J* JI Cil* jiill (> (jai — t-a J j — > ji «il h (jia S—^j 

'u&U £*i*U J^ia ^k ^UuL O*o JS CiU jii £*jjJ ^ j\__ iJl 

. £_L_£X*JI 

. CjUjoiD tJS-lB cj'ulLl* (Y— > — ©) fSj ^ jj - T 

: jijilB > \-\-o 

: 5oJllll tisUUJl jj jiull J 

: A-k CiUjk* - \ 

. <ji jjc-j jbky\ j**- ~ 

. <iljj£- j jlkVi < . ill k — 

• J/j j jjj “ 

. ji^v< fcjs - 

. ^wxLfk-AJi jjj'jcJ'j A_u^UlB LAL^IjjH — 
. Ajj jj jj — 

: ^Uill - Y 
. - 
jUkV! ^U: - 




C-UM mL- Gi jUil : •>!» 


Ol - i*iU >)' otliJi V-J f-— Sl .j j-m» o jS» 


• 4*iUl! CjIL-oIjaU ILlo >a3jl! J^£l J — 

: r 

'«**»«• j CilfLiaJlj Gl jljjiVi ft' j>] Oil jj-aJ' > US^ jjj&11 UJ-^i U* » .» >J 

• lU v Jl _vi 4 £>4 

: £*l>*il >t->-e 

. n^Lall ^.L-ll 4 til xj wA^oil £»l£*J ! \ ^ AA^\ 1 X — 

. <iL- >11 £*U] £l*J : " Jbi*?! Gau " ^ n*n/rit - 


Gif >ill G ) 3 jUl ujjj GLmUlaII ( \ - > - 0 ) fij Jj 4 * 



















~A--J | i_iL- ^.1 jUil : ^Ull • >Jl 


- 4*A«>) cAJidl j>5j r*— 


JS-ID (t-\-fi) fij JjO* 


♦ij» WJ*t5jj£ViJ 


£^LJ1 Aiilu £l*J 

JSJtf <*DU 

j.U5 jj\ A^ii- 



°ro 


j-.v'o 

(cc-^ ^) 


c3 ^ ± j t ■ 


<>o'.* if 


°r o 




°ro 



jr«>i 

(r) 


jliaiVl 




. A^n 
'• <; 




jILSVi^ 





. jLJ# fA-Zj 
fe) O^J*^ 


* jUH £l — £ jl 

(t) «»>» 


(j ~j» 3j\ i««D 

(ij) u*j^ 


* jW d*- 

(!) 


\\\ q— • 

AXMSJItJt 

































pUll sjL. cJ jUli .1 : 


OljUiV* J#L - Oliijl fj A.Ad jjiil 


IUJ1 jUit t-* 

£it-i! fciUJI jt^Utf Uilua £U-V ^JSJI 1-X-o 

TENSILE TESTING OF HOT ROLLED STEEL FOR 
REINFORCEMENT OF CONCRETE 

: \-S-r-o 

^lbj ijl— ^LiU (jiLJI l jic- AiihJl <_iL_oXi Sj^.iKj^l l Q^\ ^jaJ! > » *■>'*' -"j 

. >^!l Xi jU> 7 Jl4< jl£il 

: Oi+tt t-WM 

J jtyj £- tt. ; al> rf-iM £-Lu*V J-ill A* jlL. 1 1 i ; 

. AiUaluOU Aj^UI L*u3I 

: Cjlii^u r-wr-fl 

: - 

j/i J ‘<-5 J ►»- *U3 iki <wUli jlniVI AxiaS Jj — ^ _>-A 

‘ <>• lU^J' AjuUfl ^LUl ^ 1c. ^5 jl «a*illj L_C.Jja 

. jlfliV I AjckS ^~£ij tf aa fc Jjjjj 

: o-W^J>- 

l>* aJUjIwV' aJJ u-iMUj • i|> Jl jljllV! ^ iw-.U yk 

. J~~]i 
: Jl4».) - 

l^A (Jljj i«J A-*j1j jU in" ..1 <j\ . \tl jljjiVl AfclaS aLaajj ^I^aI j- < 1 j A 

•^WY» 

: (jUJa.1 jl4+! - 

^jjLaa Sax^lu V SJUaiMl — \|1 mv'i tlil — j lr.A^ fl 4.U. j a 

.(jaLfll % i 


A— c 



C-Lii viljUk 1 : *>11 


Q» jLlkVI J^b - oLliJl jj*L ^ j jSJI 


a* 1U ^-asVi cU^Jl ^uli t A*lil L_ikJI a^jIU lx ^»aVl -^WV 1 <j— * 

• 4*kil ^ki*]} S-iLo^l ^L-ixJl 

: iJUaS^ i^Ul “ 

• 0“^‘ J> JJ j-fl! ^ ^IkL-^J <^UI ^ 

— 7 - ~L|)*l°0 _ yu^i^iU ^Ul 
L, • 

: 

• 0-1*21 J> - l 2 

• c^>Vt c_>-^' - Li 

: jLiiVI £ki - 

: yisli oUtfJ! ILlk. jUiVI <*kS J > 

j 0 " L] e j^-a2l 4a**laDI jLl^VI ^ kS — ^ 

O ' » “ L] SJjjlall AiuiLIfl j UO /1 _ t 


j\±&y\ <*k5 JJa : L 

jlil^Yl ijjc- ^ks :^ 

: iKJu ^ ^kl - 

rtLU. 6-S^ W-rto* 3 art V->*2' J jlAb i-oiJI <j*Jl ^ ^ 

: <Ki. jl^il jil - 

. ('- W-o) (Jj jsjuj iLl. VJI ^ JSJS ^l ^ 

: i-\- t-o 

. <A— ll« »ji5 Cil j .Ui^J! Oii jLail 3 •. .<1 . — 

• cM-* U ] j** ~ 

- <p JJ Cilj - 

• '-r^j^' oliiii fJi - 
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^L15 Cilj <iUi_pJl (Jjlijc. j ^V. -lie iakJl CdjLi J*1*S ^jjj Ja\\ £ « -jj ^j 

(fcjJfl Ails olsL -71 Jc 5jL- jLl\ JU) <j!UJl JoiL-iill 

£-k*-AJl i>3jx]] - I 

4 ~^ ^ SjJjS *j*J jl' _>aj' jjSj J pjL 

. JalaJI # ufl 

AjjaJl Jall-u 

"^J '-^ (Jii-^UI *jUs CiU <j\— _>iJI Ja cU^j Jaiiil cl«l jiii pSXi V 

:<frl ilpJI -UiJl a! jJ± 

t T^J <^lL«JI ji^il C> J_^J1 ^ — S Ail - >J> l: ^ Ai__e 

. ^iwJI J_p. S^lj 1^.4*110 jS ^ jliJI ^ <jLy ^iJl 


^4^ ^ jjjAj Jl^ejj CjIvU»x 1\ r-A->-*\ 

us ^uai ^^uji cjUji ^ ^ jj jsi x m Ujiu ^u_i uj_^ 

• V/tfj*S • . Yc «-rJj5V Xd u*l^ ^ Jjill L^j\ U^XJ 

6- 2 JJ J* 1 X dI Jjill ^ 4 j X ml 3 *_mi jL. ^1 ^ l5— 

: u-oj 'rl&jp • ,Y o ujjSV ^.5 AljUll Oi ^^ 1 


4*jUalt .J,J| 


wj'jluiV' JpL: — CjLlk^l! •■»■'• J ^ 



80 

(6-1-1) 

£)f= X^--^.) a 

40 

(6-1-2) 

M _Z X n,->Z X ml 

40 

(6-1-3) 

£„ _ IOOxVDs-0.5xDt 
M 

(6-1-4) 

Et _ioo*Vbi 

M 

(6-1-5) 


jUiVI giia ^3UiVl - D, 

- ja^j jUiV' gto ^5 - D, 

V-.. >,]' iLLa -■' yl* = M 

(aj>1- <o-oS) < 1 ^}\ LkiJI - E, 

4-uS) jUiVI ^ IkiJI - E, 

. % • , ' • SJ jiV jU^Vl ^ ILaJI <-J 5 AijJI UaiJl 5^J J ^lc. 

Aa -m 3' 1 - A— > — 1 

% r c> ^ livxll AajS CJl£ li] AiuJI Ail uIjI > ki Amfx .J » ■ -.j 

0- ^ ^ ^ • % r <> j’uliVI ^ IkiJI jis til jUiVI Cil>i I .< 

• A^li. A_L«Jl Cjl J^L % V t> JSi 

^l>4ll > -"V 

Aii aL> : JjVl cjzJi 1 1 AA/1 *VoA ^ j mfm ^ II - 

.^•^Jl ^ 5_^ jUoJl 

A^jUaJl fcL^ill J4 jlfLiV' CaUL. 5 (U-1) jjj jUiVl - 

<_U*-»il <3l«f _>iil ^jLnxl a >K« « I 1 aL^ 1> : (> V— 1) ^ j jUliVI — 


v-*v 



jljlfiiVI J|b - ^Liuil j jSJi 





UjUll *>ii 


jijLikJfl - iJu. _^ijl oLiioii •■ '• 


4^ jUail 4JU, jai] Ja j4fl| <juxj <Ajjla Y - 1 
lest Method for Determination of Fresh Concrete Slump 


^ J f^Uil *Ujl ^ j JU*J jLjliVl IU ,,^-1-2 

liA jUUl Vj i <JUi J ^ jUl A:l : iL,ai L^Sj <jU >U :Uj_J j 

d&j fcUjiJI dLo *Jj*^ tf-u t jc- ^ V j S>iU i j ^ J-u^U U* >]1 ^_LUi 

rfUlIl ‘-ijjk V Jaii *A- jiJl jjj J > b vli*2 Jaji j \\ jV ij-Jk:- 

t ” u ^ .is ^iSl u_iL£SV .i^Lc jbl^VI '-u j £]j <4i^i j c^l jljA j« ^ i 

^ l$>'j S>s OH ji >' > £ja J* ^j J jJl ^ J 5J*iiJI ^Uj£- 

.l A^kV ' 'ik ^-- yv^' ii ililfrlja.1 jlAjl 4-\j Lax 

lJ^ T-Y-1 

<^jU 1 JjiJull 4^15 o! j iil- >J! Ja j*JI yk jUiVI »ik Jo t- V ^ n 

ft l J*]l gJo AiL->J!j <sU jaJJ UjjLli oik J* -k-;j .4j_JUJi Jj«_jnll 5j_LlS tJ _lj 

uA ‘Vf d£W f*^ J 1 J OjjH ^ jlc * ?KjH J flS jK J— • <»» o^Hj o. >; ^-11 
JjiJnJ! AjLIj Ui -il «U 1 >j*JI aLj 1» Vj i jsi J ^jU-Jlc-Vl A_xlio 

^ ^ lift i jU-* f lSj 1*. ^y IgU > 1! jl ,1 j*J! jU! 

jc j£-u j]& JC.J .5JU> U CiljjUl ^ jJu <jU- > J l 4.>U...^ ^ 

.4ojL- jkB 4JaliJI oJ^Zk JV.-ii J ^jia 

s^Sfi r-t-n 

(jiLkJl L_J*xail t> UJ% jU^V' ^ : jUiV' - > 

^ii.1^11 4za^- JjSj ^ ' ,° 0& J£ Vj 4^1 *jj\ <1 4=k*j S^iUo jiU_J V 

2-jai^ji cjWjssii j* yu. Ljj e Lijj» ja-u. jj^ jl. j- yu^ L^g 

-W UJ^J ( WY “* ) ?2j JS-^1 US ^>C ^uafiL ijji- JL5 Jc. cUlill Jj-Sjj 

: JI3» J^n >. i,j>xil 


<iL- >Ji : .>» 


Of juliV' Job — AojU. oLXiJl ^iuj J xJ> Jj&M 


X ± t 


V ± > 


x ± r 


- SjcUn jliS 

- i^at >s 

£l£ jVI 


4jjlj*j i_>-aSU3l Ilk <-*S < oil'll (j* JS jjl L_X^j ) 

^ 4_illiJl Jj jj {A .5_ajli 3jjlj ia jj — a-*ll jj — a-o £ — a J — 4 *jj 

Jaj_ja_JI ^ l**lc- ■*»»***N A_di— ^iaS will3£»j £\ ijjVI 

.t-iHill 4 L_>^j JjAj L j^j i^tlill ^ jLl^Vl m 115 umu c£+ij tUl-j IIjIj 

IjjjIj ^ • • ^_ya^*j i_iuiLL« l i j jL?k — X 

V 0- 1 *-* lP 0 • (3^c.j j* ' X ^ ,X <jI— IL> (Jjliujl j ; $ Vil £3a— ~ ^ 

• j*-* I AjUi lo-aji 

.(X-Y -1 J£^) ^ ^ 1 L u_ijjU - £ 

^ " jlakj jj \'< .-'-» l^t.i i »\ . »\ l - ■»**■ . - . i vi. ^l-^i ; .-*1. \ll iii . — o 

•^JJ^ W 1 * 8 O^rW^rJ j*-®" * * (J^j ?* 

U.^ 0 ‘jlaL** ^ylc. r . . J] jL-a Jd 4 » 1 

•Wiv 

6- £-iJI o.&i J 4 — ij>»j a jjtu V <>**- (>« £-21 £i**ij ((S £-$ - V 

_^sl jiaS L^la (jljjl^ill ui f-. > • • jiaS L^Jj Aaj* jja-J ^-aSli jail jji-« 

£ *2' 0^ * r* J J- 4 *^ _>1VI L*1 * J- £aS — £ ^jo^-aSUll (_U*u — ja 

.<_iMU jUJl c5 ic cSfiaii o' t> 

jLliV' AltfJ' £-t-1 


A-jUJI iijjkll > - £ — T — “\ 

^ cl JO (>“*) j^V» cnl JxiJL ^.jLkll <: L- >J 1 ^ j 

.<li*J| j^aj ^xj q '^ a $\ j^L <c- j— u -Ljj^JI ^_2 

-d,^ll Ai,>ll r-i-r-^ 

(J-IL £ jil <JJC j! iili <>J*i J2 J A — A Cj ill 13] 


** jUJl U->Jl : ^Ul * >1 


O* jUi.Vl JJj - iail- j*A\ Au£ j il a jSil 


A^-Ua ildi jt tlu*. ^ A3 j£* V f Y/\ £j _j£ a*j ALc. Ai$3 dilj ajuj 4 JjV' AjuJUI <j 

AjO*Jl -kl*. j'LAJ fS .1 _Lm.IL* *1 C-J i^i jl jb J tilljj A^J^Ul AjL-jkll (JiM. QA £ 

cs^" Upj* Jl 


jU^ J-fH •-t-n 

£■• U j jg >~ii Ja— L*il ^ ( t — T — ^ ^ AL J *J »'«v).,Jl AJ J*J! £-_^_jij 

.^L*ll j CllA-iVl j* A1j 5 J AJ*k V] Aj^xJl Ala AdJJl *\&jHj I LA i L a liljJJ V ij- a£Ij — 11 

Aoilj »_JiS AiaJ! j #yA clc-jfl Jc. Uaj^p-a 4-i jjUJL A’i j*H k—l.aJi 

JiJ ^ _>° AoUJl oAA jj£j J IajA^. Ua j_>a_a (jj£ll 4_i j jl — aJL 

aUJaaII dj>V' ujSu kjj^Jl Jjj J Aift *iU _>aJl {j—* kljjl — > J — £ 4_u — Ml JJ 
fj .iaj_p-4jl _£_>- £.>_&» V J*j u^-V' 

L> 1*1*5 ’mJjjUJI £i j k jj^Jl i_y \ j v_i jjbJl jjSUl ^ajjil J1 i^yij vii llill 

.Sj* (JS Aj«j AjL-ijaJl 

ji^vi^ijki n-t-i 

UJA*J ^ikjj ^-kki SaWH J^' ^k-Jl Jl ^4 aSUII jUi-Vl J *aJ 1 (Jj3 ^1 j_j 

j£- 3 UUj Jj iila jot ^-U f£.U Jc. v_Jiai ^ Jojj .A_j\j J— L 

.,•'•1 ^ V.-»M j dll jljjA^U t _^3_^a-a 

^ 4 t »*--L.l.J Ijl Ajj ^iaVl wk^.1 1 ^ijs la^a. ■ , ■ H*\l ?., 

L.i i J fii AAxm.1^j OJA Y O ALk J£ dLAi ^ ^laAll Abj k-iTull lijjl lIiB l^La Ji (_^aj AjL-^kll 
Akiall ^ £kUl ^ c. ^jL-ulb Ac- Jja iAUaII ^-}\jA j^jSS (jl ^le ^ mjU 21 d aall 

,»Ak . ^ij J dlaAll 4 / . j . ^i J t>a AShll lU-1 jb ^a l^LaC. JbI£ ALk J^l J1 *a1' 

ALkll jLj AiC- Xili «!l*All J*$ jl ^^Ic- t J jV' Alikll jLaJ Al—C Ji -V' ^k JL 

JJ L_iSlill 4jLrf^>aJl £ 4 Sj-ilia YlJ ^jll Akkll ^1 *jji.Vl Akkll J ilil! 

.y*]i ALkii 

c5 - ^U aJl AjLc. Lulllll AaJ (J^S AJImij^JI jA AjjUJa] Al*£ ^ — Ja j ^£ilj_j 

t— ikL 1 »_JllJl Cui Ti jl £_* ^ .'A*a 11 4 :j . rta o'j.5^.3 j^.3^ — -^>iJl ^k — w Aj 5 — k 

A&j ^ i_ilUll Ajli. Jl AilaJl jA <lxfj^ j ASji lIibSj AJ j jSj AjL-ji. ^1 {ja ^.lLJl nk. .Jl 
a£ja J5L (jljj > • JJ o iAB AjUa. j c-koj i^ij A*3 jj AjL*_pJl (ja L_Jlill j liLJj 




Cj'jUiVI lib - U'- J*A\ ol-lijl 1+iLj 


^jUJ> c >il 



v^i: 1 £ij ji 4^^ i 4 jU«>ij h jl jill ji <_i jiU 

•S^ > o . o.y^ y ^ ^y 0.9* 

ox Jjill oa*^ i^-^ll fldilUu ^ 0 ^JUjl ^ij ^XJ ; ^iU Lj*JI ^ 

: ^1 *U^U S>U^il Ai**JI > <iaL >c.i jjjjj ^_JIS\ ^lijjl 

■^W' L>-^ i> tV“V' a«j AiLi-E, dUU jc. CjVVaII >**j ^ <.. 

«^;lj AjUijill lb- ->; dUlll AiUi_>Jl i_iil j2k >c. i tj if J j UI 1 , ^*1 Jjj 

>' <>->* Aij=JJl J| Liljj l^u jLJ S^jl 1.: „nll 

■• jl*-** £■& J ^P jN ujljjUl v_iMii djlj 

( ft Ul X- J^U) CaLwVl 3^3 ^jB ^ <jiL- >H auui l 4 jlj» .*^1 J3 .T' -X 

^jljia CilijJI <^1 c. CjljUil Jxc. dim .iijia > & i .uj ; 

• L.U; AijlU £jU Jc. Jj^JI Ijj ±A±}\ *U isUil Oxj o^j^ iiixj 

jUUill jl* V-T-Y 

Aii jjS: ^All A, j*JI jAj LLjja >*J IjJ v jfL. jL-JliVI j-Jbu 
us <b*ll ^ ijj ui c (i-r-x-‘i) ji.iL ^ ^ us A^uuj A^uu ji>ju 
A— bt ^ 3 ^ (_^-r-Y-*\) jLi US <1^-11 ji^i j\ (<_j-r-Y-*\) l k .»n 

*^* C ^_^*-all iajj^ll Ui J v .> ^ US jliUVI Cjl jki jUjj <j>i 


^JUill Jj^j ajj A-Y-Y 

<^a OjUSll Jj^ ^3 ilU ^ ^11 iu ^ <uxJl ^ A3U1— .VI o-S-d 
i»jrtJl jUil ^jlli djliJI tjjSi J ajbdl ,1 a ^ij .£ jjAJI CjlilL^ ^ Aajj^Jl 

0“ Y ~ n ) 5 x-ij^lj C j-_^J1 ^tljliill 5 a.jtyi <3U^ >11 

.^jJI > l^j ^)*JI -laji^Jl jhlu 1-Uo j3 Aijial Ujj diljj (X-Y“*\)j 


jijiill 5 -Y— ^ 
>-^-Y-’l 

i&i c) US .Jihll lijj cU Ul ILL fj ^5 jUSiV! ji jjjSUJl ^__S^ J t> . ?J 

^,js f jLi ^.lu ijii .A_»ic. ^ ^i ^ l>u. s^w-i mu ^ m jdjsu; 

•Wy 


>Y-1 



** JVU» : o^Ui . >Jl 


J*L — v— >J‘ CiLiiJi ius j r _.^;l j jSJi 


jjjilH Cilj^lfc-* T — ^ — T — 1 


- i 

: 5JU1I CiUl^fl jAc- jUiV' _*j£ c5j^> J 

>-» ^ ji Uft ) U j*~ fcpfl ^ O^J O-JJ ^ “ 

. jUiS.V' j&-j (>j ” 

. jUiVl jj*au ii* i> jK - 

. jUfil ji t_ya 5 jl ^ ra u i cl ^-1 -la^Jl J£*£ ” 


■ Aa^J' 


. jUiVb ^Ull c^iaJJ 1 fJ - 


AjjLSil CiL jI*-« - t-J 

^ CjLjkJI j'jlkVl j*jXj jl l_i*j 

.AjL- _pjl jl£L«j A — 

• o J±K£kAj Jj^kP i) ” 
.£3^*11 UjjJJJJ <iLu.jiJl £&] l>jj - 

.(<3jUuP ijjj lJ»a ) <jjL*_pJl <AalaJI <IilL-aljA — 

&\ ^ > .-T-n 

:( JjVl sjiJI ) UAA / > "\oA , f •c 3 *^ Aj— iLiill uljlifc-ol ^aII ~ 

.^ 5 >JI 0 ^ jUall OLuC- iiJ AiJ^ia 


>r-i 




<»jim : ^;U> .>!> viU >J» -'uluii i-kLj il .i^i j jiii 


sii JfiAj iJU ^3 4^ ^ >waI 1 djjliilt ( > - T - ' ) J jia. 


(^— 0* JSi ) 7- djlill' jl^Lc 


^ ro 

Jai ji Vo 

r ■• 

r Vo <> >sl 


h^ll a^2 j-iaJ iJU ^ £j*~**Jl di jliuJi (t-T-n) Jj^k 


dj jlilll j'^Lj 



















J£-1 ('-*-') jS-i 


'Iff-** 



Xjx* 




X UA 


j L*; I Xv~» 


^jUaJl AJL- >X Jl£xii (r-T- 1 ;) JSX, 


'. v-\ 




<4 L->i 1 : ^oUl «>K 


I Job — kA-jkll CjLlkJl j f j— .ati tf J jSll 


A-^jUsJl aJU- 4 j^i! cjLuoJVI jLu^I T — \ 

l est Method to Determine the Flow Value of Fresh Concrete 


f \ — t s-r-\ 

fjc- \ U£ t_jkx£U j j* jjc. jlyAVl II A jj 

£-ajaU I_>ki ^JLaJI Cijll Jlkj ^ ^.vVu^j j.ffcll JLrtii^U «Jj15 

Vj CiL-L^oJl ^_>k Jc 1^-0 fl i_5 £jjL 1*JI 4*l*-u¥l <ii — Ml, jiJ' f L>1 >J 

. JiiJull IgJaLl! <_$-!■ tj-bil ^L - ll I Jxlc. J ia ^5 j'ulkl ^ -_L^ 

UJA 4 J 1 r-r-n 

• lia, *U1 \j«JI j AJIjlJI A dji» .rill CjII jUJI j k. 11 c_Aa*xjV 1 j' -"A.* y I > 

L)* ^ 7 * xl ) Cjlj jl AjLajaJl iL^kll el A ^ oj j 

AjL-jaJl *4* fl£j £ j£jj » ol+j J U.A1& »x • J) ^4 O • • I^jL— il jkS 

Vj .>* * • <JA Jsi ji jjSl i^jljje.1 ^>-liu Ja£H jl ^jUJ' J l- kia J j — I' j_- 

. ja i— a jjjf *ULx_)aJI jl aIj^aII ( _ 5 ic 4Jjjk)l «AA 


ij^i\ r-r-\ 


l jl .. ni 4 /nu jA j A-ilc 4iL* _>iJl £-k*-« £-^l ^x <jj£LJi ! C_)U — -uV' #J Jaux - > 

(^ OiHj " U ^ 4 J» \4jle -L^LJI <j — &xj uli — a^j Vi ...l^ eJal L 

fejaJi ^ : ■ ^»j k AjLijy i_i«jUaJI j ■ ^ j-- -V' jL_$aJ ^ ^.UaJl «*i1 .-lS.H 

^ > ,0 AjlikL Ulc uiLoll ^ Ai o^>4 

<^L*L4J * _>?jl '1 a j N ..*ill iJjIS JJC j v' <aaaju Jjhj ^ 1 c. 

(jb j'^g aAk >il^ Jl ^ jl^aUlt (jL*aik kJAj C V • • X Y • • '__A j^S 

. . _^aL Sjj'^ J) ^ jU\ 

0 - c >JI J j jo .^LmiJI (^mJI -I. 5 SI' ^ c jU ^1 ^k-J' 

(jjji' UJ%J •(' ~ r — “ ) 7-_Ja w eA ‘u£ A*i‘j Ajj L-iUjxjV' oA — lAiI* i 

SAJaU cjaJI . f ’ JA jJ4 ' i W— -WV» JW ^ c J. 

*s>j» f iijn j-4 v ^ W*^ 

S^bUR ,> ^lH\ «,>!) Ak.. ^ 




^ JlUl . >il alii jUiV> J*b - AoiU. >Jl CiLluU j*aS, ri -^ ^ J ijSfl 

,'.j=.iai CJ ii jjsj ^W*' -.i^j ^ ,lji » j^ai ^ _^1 j'njc ^_\ y . 

j* U < — )LL. , j jc. <S_pJI >Uj '.A^iJl ^iU J_S Jj j_j j f j-Ijj 

si^i ^ ^uv' «>Ji ,^-j o- (i-r-i) js iiu 

.iaii px ^ ± t • ^«' •-.■ 

0^^ sAj-^l S^aiJ ^jlxll ^k-jl ,Ja JL-Vl ^-UVl J jj—i ji V.: >jj 

J*iJl Jib J c5^' •Jetffi JSja J) J^Jl yiu j^LL-a 

L>* jljjjl JUl^l JL S' . jll j a , .. ^> . j l <Ac. x-^a y £tix*jjl ^J] S^ili-4 

JU *U W ^ .- , j 1 <i ’. if- i 4 1 . .1 i y I » ’. . 1» ’i - 

UJ%5 <j>4^ J&J V {jja. - Llli. (j iU Jl L.A.AW QA - £p*4 qa ^,La 4 u_dlS - Y 

UcU ^_Jlill ylilull *^k-Jl j_jSj J unjj '.O jfr J2 V l^*-all J*IS jj A 
uj% ^ _^aLaa jjj—j j > — • ) i tji jjjj— n o— • 

oLALJL £>- ^voSL Ljjix <i* ^ v_J\Ul J<-. (jjSjj S^U-.H 

r Y ± Y. . - S^lfl jk 5 

r Y ± ^T. = ^k5 

?* Y ± Y . . - £li3jVI 

cr^ l g ^. ul j ;^c.iai J i-all JS j jl j-jj 

U£ l**S^S Ji-' ^ <b£U Jjyjjfao {j/«hSi 1> -i J JJJ 

.(Y-r-n) ^ 

*A t • x (“* • 0 W3 A^a (JA £JUA aj : ‘ >■« — T 

\v*j Jxi-SUl lU 6 i> ^ ^ UJ %3 -J^' c> t— 'f • • d>-V> 

•( r-r_ ^) l-S o • JJ ^ Y . » ^sL-a) J^laj Ljjlj tjjSJ 

L>^J*-i ‘-ijjy - l 

' cUV' dlL-liu J.jSjj JsV' \ ,0 <jliaj i^aj V ^*-x ^ <j^»U gJkxuA cUI “ © 

-^-* ° * ' .Y X 1 J^a 

.(Y-r-i) jsj; - JAJL, (Y-n) ^ _,uivi jjj us - i 

Je. ^ o cAiL^, <a^ 1 a fA V . . J ;^ix^ - v 


^A -1 




J-b - **SU>Jl CjUuJ’ j^i&j ^ 


- * ■« ^ j |«jaj t — T — *\ 

J li/ ic. <JJaUj ('”") Aj^-» >H J— • A i -.jxll A__i£ 

4 • ;. \ \ ji. X-.~ a*j j\£^| jaL <z._y^ v-A^Vl jUk' 


•-r-n 

^Jjj ? Ac ^cljj (J Jfc 4j^*il frljyi ^k. ; fcj—Z 

.juiiVxtt 5-C. 5*L <L-o^ 1« *UR j s Vi a J ^I j- J Aif^ j* J&' 

y»D cisyi ^ jU. j* <jU- >u l_u 1 £u '-jjjy Ajyi u kj 

.^Jsu-iaI' cli)U jV* j* uJU JSl *as!j »_>* j S i u kt W J«JL- oj&j* 


J«Aatjfa& W-1 

ji jIaJI jIjjaVI j- JLi. <— iL-a rki l _ f k. i_>L*-i V' £ — *- 3 _?' — ' 

A*J1 <j »ij jL*J l;.\.^i< j oA»>ua 1I ^ jlaA gtkJl ji j* kbl! M>J fJ CAm \ . *iR 
<iilk SaoISH ^ k^L-U i J*. j>» ji jUi AiLwj • j’ — — J £^P — ^ 
jli A_iIi*J! Sac. I ll' ^ U.Ji ,lvL» 1 a| *Gj 1« S * *^i * l l jl O—* kb — ^ 

S a J tvUH j- JS jjSu ji S j-iU« jbkV' JjS j^i k J 5 ' j-A •^• 1 — 'j' J*^— 

.4 a* >1*11 4 j>jB j* jUliwj jl> J jU±ki LulUii j 

j« jlL- Aji^a y (Joxu j j- <_£jLu' c _>fl > _>« ^ — 5 S-J — HSW £ — “*Ji ~ ^ 

JS fc^LAj du*. <— i jjLJl fb.-kkb j ,y. h ^ i ^c. «-iJUl^ >Uj ^ ^.Aii' ^k ka 
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-CjIj- AaLuJl jjSjj ^jA^ U*aSU Uaj^i-* cijjUiU AajIj A>*jl <_i 15 j “ ^ 

^l2» ja jjiJl ^Ij Ait AiU_>iil -j jjU JS w-u*-i jj iajji-all Ai — C- “ - 

j£>. V 0 ^* 7 ' ^ *'> 7 ' UJ^ 

.iaj>-Jl 


rY-^ 



U- >]> : ^Ui •>:> 


^J» JO - vM ^ 


t* J c- -^-J-A^ jy± O jjlaJS Jj^lall jfl Jlik^YL OO 0 

.Ija J& -Iaj AjOjiJ' j* IaIaj OjjlaJl 

£*\jh± '\-0-\ 
Alj>l' \-\-6-\ 

^ji^aSljil ^^3 j 3 * aA~>' j" rr\Ai^i\ jjl 3 * Obl' jlii^Y' c -^- — - iJj— - t . - >i — ' 

u A jW' jU») "^j J 1 * ujO *Ajj a*o^j * *J ^ fcljlo— A’lj 

Aj' ,jJaj 3* J£ jja_« lijo* j OUl— ~<*1' j' O' j' jj— A^*J <j-a J—a* 

^ jU V.A' 1 .^.-ci Jc. j jl&JI ilij ^Ij >*;j-> i 

sLiyi Aj' >ix-5u IjLJ' AilaJI (jjj Aj^-O' JjJa—4 *J 6 — ' A* 3 

.Jbj_^J' AWi tlii AjL- A' 3 *ju .kjL- ^-Ull .>11 j j l a;«i « » 

cs ( - i J jM JUju-L jl*l' A_A^' J fcl— A' A 3 ^ ~ X 
JJ t JL* 1' Jaj jO' Jib 3iLi A' - kl ^ -l l ^^1*1' 0 jj — i-*l' A — j'_>J ^-JL-ij i Aj — sLa 
-la jA^' Aj'^j fJ i JLJ' L jA* 1 ' J AjLmi A' J jk-J -_>^ Aj^-uI' 3iA — — 

.Aj| jU V' J Ji^il AjL-^aJ' (iij 2 j JiO ' 

3p».J A^' Yl£ J A Jib jL^acDJ Ji*J AjL-i jiJ' OUaliJ' J ** J j"' aO^YL L . i — - > j 
J- AjL-A^ Jib <3$ _* 3*1' ^!Aj AjU-i A' Sic-L— <ili vlllA OjA^ Al_C. j 

liLjikj lilli v_ U-J ^3 \j]j i is «^a_*l' ^-la J-fl ; Jj . rtil l " *— i _>lal' ^ ^ ^ 5 — ic-' 

A*J .Jaj - ^-J' J3^. ,>• AjL-jiJ' Wl..' 3 ^ AjLjlI' SAA i .n i Saitt ^ijJ Aj' — -_>il' 

.AJU ijaJ * 1 L-Uj AajA ^lc. aJVa ^lb j £i Op. AJU-_^ 1 ' Jc- o'^y. 

ilL^yb ^Ibj Aj' _jla— 3 J ^ jl« " ^liO' 3 AjLOI' j Sa 1 ' 3 ^' A 8 i .A a J'j—* — V’ 

JS 3 c *'^'j ^ 1 ' Jc. \jd U^3a^ JA j J 6 ^ ^ 3 OiA— 

AiU!' Jo ^3' o-is j u A j' > w a-Su ^ A' ^ 

ojj v>bA-«j aj\ A-V' jj.k; A-'j’' j; j'o ^ 1 A j ‘ aj' A“^ ij . -i« " 

> 3 . J^u. J \ • aSj** 1 ^ AiU- A' jjj • .* — ^ 5 5 AO A' Aj' A*»V 

• ' Aj'Aj 3- A^jlj 

3 « AiLijjt: Aj'A— ;V cjx -A ^ .Ai'J 3utfl ^' j - 4 A^ a «■ >* . " Aiv u_A' ^ ~ ^ 

oji. ) jii-V' j-* j>— i' . V > “ Ms O ^ d J* i** o* 

3j-1j l£-4- AjLut^A' OtCj Jj « ^ r: u ; A^Lk J C J *1' — O Jj— i£ 


rr- -» 



jUJl U->Jl : . >11 


sli\ M J*k — ijiL- >-il O'-iUll ^Amj .1.. -Sj£l» 


<_i jjbJU j-Jajj ^ li-J >~Vu...SM ij Jla.1 $j j'\ jjl j ^ » i * JL-aij' 

-ifi» J£ .Igjifc i-;jl— 1* Cjlc-lii j\ Cjlj LjlLii vll*« Aj\jk —V' ^ — 8 

j (Y — *\— C— *\) .jo.iiU ^Ljlalb J'jfrl' 

.£ jUJl ^ UjLmVI - tkii ^j ijj-il' Jjjk— « U*J1 AlAal\ 

u^jj jUl' fcljk-Vl UJJC-^ ‘ * VjSV j uJJ-j 

-.-v ^ j l£*3 A£_fc«iail AjL* jiJl Ojj 


JL«^I < .ij.^s flAilc-L JLaH Y-^— ©-1 


*-iaL ^ £_:Jjj ^Ua]' t tu^ L * »; . V* J — £ ^ — ®- -ij— c- LS t -' - >— i 

piiwxj ^ j ALI-i *l±a ^ Ja yzl* jZ L ,J joij >1 v.. -^>i‘ J jA lS,\l W £ * 4jl )ri .» V' 

J& f UB ^Ldil ^L^l\ ^x. ^kS^Sj . J jV' iifkl' ^ j-L-L Sj-i, 

Jli <:_>~b V* . <je CjU_>*xil JL Vl ^ l ~SJ .AjUijaJl fljS — lc- <*J — « 


• CjL^j-Jall -i-X J fJ 


2 8-U 


i jji JS*\ ^iii ,jj£j ^_ol£ ILfci J$J1 S-Uai* ji j*i' <5 <1^ o— ^ ^ * > ' — — c- 

a*j O’A J-aiiVI S^ljJ -* j 1 ' j* 1 ' u’ 1 ^'j— ? d < l > iJ l5j — 

(JjJull AjLIS Jc. j*il AjjlkAi\ (-isjSj .^J gj ^ J — “V' 

j <■;■;.>/;!' 5-a ^xill 2j^*_c_' j^l\ > — *V1^\ j • j' »&' — & <_?- — “J — uij^l 1 

• i> J jiJ' ruk«-l 

■ -^\ Jc-lij ) »**«W-SM A.>ju Ji — 

\'<f- 2 A \ ^ V- j ' •"•■^ 1 liUl! - ■!&£ iJLoJ^\ liiaj'j ( C^«J' ^ — a 

. <5jlLJ' 0 0> ^jlli Jc J ±}J \ jj ialii' >a j 

AX-U—3J V— 0 — ‘V 

: ^k ^ 0 HjZc. jj-Sj ujjsV (F) ‘iUaH L>*'x. Ci-aj 

(6-5-1) 



rt-“ 



U jlU bU >J» : . >H 


Job - UL. j*i\ oLJl juui j , r ^.^Vi _« j-— ii - jSil 


( ) *^->^ oJj ■ w, 

( y jaJL ) LiS 5 jLmjj=J1 Ojj ~ W- 


jjjAlll A- o — 1 


? l c > - A- o- 1 

Ij) JjUJ J <_uaj US Jjlill 1U Jjj U1 ILia jal jLliV' J jjjiil' 

^ ^ jiy iaU c2)Ua clu\£ lili .<b*ji j^.>'i jc <aii« jjc y i — .. ^iu — 4 


jjJk'U .;jb Jla- r-A-o-1 
:5jjV1 CjUUJI Jc. jUUV* _>*_>& 


^ujl* Util* - i 

: iJUll jUuVI _hjSj r ^JeCu 

.ijoxil jj^-dl fijll j ( iL-ij j\ UU ) <L*J\ j:$ 7.") Aijjiaj ^jlLo j 0 *j.) £ij^ ~ 

. jLiiV' jtS-j Uij - 

Jl«j» £> - 

.j_waSlj Ja jji-4 JS ^5 4JU> jail jil' Ci j- “ 

.A+A\ J*U i_*j - 

jl iiL.il) s : jU > « CjUjiJa 2.1c. j piai— ftll Jl^ail £- *j jSi £- ( jA ji ^j2j) dUlll 4 jLj_o — 

•J^ <>j 

. jLSaVlj ^j^*l' ^—1 ~ 


*j jLual cIiUUj — t—i 

:^\ ±C. UlUll CjuLuI) jLilaVl jjjSj j * ■ 

.iiUjail y \\'u*y\ <jl5Uj ~ 

.AjUsjail j IjjaII ^~j) — 

•£y>& iji y 3jUi_>aJ' ^tu] ~ 

.(«U yjLJl <jj j cJbJ iiUijail <UU ^ — 


Tfi-1 





*»jUJ : QoUJt • >]' - SiV- >Jl o'uiiJl lui j i( _>^Ji jj£D 

jaI\ *>-o-\ 

• A^jUaJl AiL-j^Ji CjUjc Ajj^ia : ( 1 -*\) ^Sj jl — 

.A^jUall Ajl— ; jiil ^^3 : ( Y — \ ) flj jluil - 

- BS 1881 : Part 103 : 1993 " Method for detcmiaination of compaction 

factor " 


JrfU. 4u*-L*Vl wUHaII ( > - fl- 1 ) Jjia. 


(H o-^ 


* ±Yt 


Y+> r . 


Y±YA. 


Y ±Y i 


Y ±^r. 


x ±Yi. 


o iY 


<> ±y 


\ ±>o 


> ±Y Ac 


CjUL*1\ 


(i) 

^ ^>11 >il) ( fc J) 

— 

jm U 3) 

■>'* £ U5JV1 (p) 


(*) yli-JI cx»2U!l ijji-31 


^ >a (t‘ J) 


^ «*-> >ai (, J) 


£“y*i c. j) 


<**J 1 <j-a5U_Jl iajj— i-JI £-1 3 ^ j; ^il_ J1 |tj]| 


V l _>-aili_jl -Ljj i a ll £-1 — ! ( j— 1-’ Ail miaI' (J) 

C <51 >-Vl 


fe) 


>iii w 


: ^ fcu^ (o) 

Aj'jJa^Vl jl-ia* tjju cjlj?^' Uu-aj (^) 


ft I 









<*. jUJ! ♦>* 


Cj* y-llV' J*L <^U. '~h--’.-' 1 j e« Jj^l 1 



4 J^' Ajl— 1 ja^l J*l£- jl-4-3. ( > - 0 - 1 ) Js-i 

*-—U iVl CiU-li«JW (e-“ ) ji 



: jjU .>11 


X'< JikV I JjL — <_uL.>Jl CjLImII ;hu j <_$ 1 l j £)l 


A. L A > a J ) Al:jk!L 4Ajiy\ «JU-' f\ j^}\ Jjiaj jt£i\ 1-*l 

Test Method for Determination of Air Content of Concrete 
Using Volumetric Method 


r i* >-^-1 

l> ^ ^lc- <!l— >aJlj 4jA XA^j] jLl^VI 11--A ^ j >; 

-3*3 ^aLil ^Ic- <:L * jLU ^AiS — ji Jj fij) c I J 

J ( aL ^ 11 j jloc- <>L«) »^AA-ibU 

T-1-1 

3-^jUail J^ -^ 1 J ftl^Jl ^jl^-4 4-J jA] jUiVI )a_A 

M jUiVl lit LaJ oi^ 1 a*J *UL-»J Jl^SJ <JU 

• <a jUall ry> Lu S-a 1 jla £CAU ^jll jl 

ij&to r 

& - 5 b cr^ j 4 ^ £.^3 v> ^a*11 c£h : ^ 3* -1a. s - > 

:^V1 ^UlkUll .((t-l-l) 

6j^5 u'j £-> cljjL. Jc-lis V o* 03 —^ u' «■/■ -->j : £■*— 21 - T 

.«ulft*_Jl J <j1I*J1 QaVijI LjS j^AaJI 

cJj Jcl£2 V jah O* OjSj J\ ujaj : f 

0-6 % r • O' _A^ £-“£ (jls j SoilaJI d;L>l vV-.-Vl J*-k 1 j i*L,—; j!a=JI Q Jr 

^-Uaill dnjSUl Jj£jj rJ&b Cuxilll i>^_. ^3% J £A_il1 ( >- >-> 

% • ,0 0^ ijjj Vj Aili-lj ^ JX. ji ^ ja- Jc ^^Uil 

% O • a ja*. AilJl Oj^j • % ** ^ cjpki o* jUa IXJJ o_- 

g-lkill ^ ,»^b b±LA ^jxJl ft_>JI OjSj j! O* fjA 

33^11 ^Ua2l J 4jj_oix-a ^-ai : £ — JJ) — i 

^*ill J . bj . nl b ^Ikai J> SJalil J-aol c_ilS J j — kj Jj-Aj 

O' *kJl Jj> Ale. <jLi!^iJlj Alili s_0UiiJ V <iJ3kj 


r\-\ 


SjU ft 


Jfls — M- ,>Jl sljUiJi i^Lj 


J_^L J ^ > *V _>iaS ,_>i» j*o—. ^iaLu Jja (y)fi.4* ^ . l UrfiS (>• : j*^ ° 

• ^jjS <iZ <h^j r* r • • 

^ r . . <1 ^ X . x r AcUaS j T^a— < .u -^ I { .»>^ “ " 

^LaJ' (> % • . ' * ±' . * r £—i VHJ^ : ” V 

.^ua\ LJjS Ajcmi ^ _>f£i Ajr-: Cj\j A j^jl ii ^ L A^jj- : “ A 

.Ujj£ jil ^ 3 a«i >1 J 6- : J “ ^ 

<* ^ • *~ ^j^}Vi»*»^ “ \ • 

*!>•- U 

. % V . j£JL 1 t' . Vu ui : jja^M ~ ' Y 

. UjjSj 0 V • ^ Jj : .AsUoaI! ^ as — \'C 

0 jjbull t-i-n 

<jJjB 1^*1 Sijb &■ e^UJi £■“!' ^ ^ >- “ ' 

A*. jJ ^ eUU cjjyi l^j ^ '°Jj=* — S H - L “ ^ ® 

.Si>JI ijj*. 

I ^jtj*A ^jU\ ^UaflL SJ »>aN V J&* d - > * “ ^ 

.c'^A Ai^i ^ 1-i J^-« u5 J^- ^Uaiftj ^J«31 6 lU 0^ '^J 

;>• % ' Ai-^ if! c ^' 0* 

.#» *A c> % ) (f»SS ^ •UB UJ W— 

oLux3\ o-X-X 

j.A c) ^*-L} < lW-^ (^*"^) ^ j AjU-_pJ' 0- iijj 

ef 3 fl& j a>Ij 3 iJU .^* V'Y.o JSl 'j AiL-^Vj ^ 

ALc. iJ ^^n.~vli jti i ^O X o Aj^xil (Jajj VV.C ^j-jIIa 

. JiUJl ^ jB ,> A3.J^' £— c 4 ® 


r<\-*\ 



o\ 


<+ U- >Ji : 


Cjl jUiV _>xli oLi*Ji j ^a«.avI ^ s ^ x *}' j >£ji 


jUiVI -Ijkk l-’V-t 

JUAfl <U ja “ ) 

^iL JS J ^Jl <;jU£L. olLL d£6 <i*L- >JL bU> 

O' 5 ^’o* £-> 3 ^ tlfStfl Ale a* jkJb r aaJ) LS lc. J2 jj .ijA X O jla.il) 

.<^^^11 cljffl CjIc-Ias ^iK"ll ^luu j_>Lll jj£j 

<iyju!\ <1*>« - T 

• •ua-l^j SAj'JII AjL-jiJ) Jl Jj 3 AjIIjII <LUl ^ y^u 

fLJl AiUaj - r 

fji -VjR* j&i ^ * ♦UB ^iU^j c ^l) jji ^ >jl Ca-Ai 

• AjO _yJ\ jL-oJ) A-*>£. cUIl ^*1* JajArtjj i*U3 A*j £*21 

Jfl) <1*. ~ t 

^> T ' ^ _pj £ Aiil iJcJ 3- AJL- ^ajl A*2£ OjljA JaC- £* ^U21 3A ^ J J£ <_il£ 

1) (jjl ^kiJi jUi .ajLi _^J\j Jljj ji*. Cs\j* iie uiLj A^ilj .j « 

.A^jAaII Aj^fjS’lj A^ljlcll c'-all AjaC. £-1jj_jl jfc.nj 

j jL - 0 

v> <jU-i 1 JA&i AakljUl *1 34 J) 3 - ^UlH jj* jS\SM A*j 

.*U) (_o^S 3^1 jlLc]) CAcli&Jl 3* (_ualiklli] A V».J yi y 

: if 1 j|» - 1 

• % ' I * ' 4-' J*'* S*ljiM jjSjj A^jAaI) AjjiiVlj Aa.) jIaII JlLJ) £lijjl ' 


^ouuii v-i-n 

J_P^» J) (^-'\-'\-*\) ; >kiJ) ^2 Sc I >]) AilJaL <jL- >JU ^ •— 

.(©-V-t-l) s ^ <_iloxcJ\ 

A-t-x 

. £SjaTu A^jUal) dilliC- Ail : *\) »iji jljail — 

- AST M C 173 - 94 “ Test for air content of freshly mixed concrete by the 

volumetric Method “ 


i 




^jkjg 0-3^' ^ 


< 



4+jlUl bU >J» : o-*-* •>» 


vUjUlkV* — JLA- >1' i-iij 


LLJaJl 4 AjjLj 4-a.jUaJl <jL* jt£it V " 

Test Method for Determination of Air Content of 
Fresh Concrete by Pressure Method 

Jz- jbl^V' ^ 

4jl^_pJ' ( _ r k- *Lj^\ abk f ^u.'; . j^U AjL-jiJ' — S J i * ^ 

i_ijU. ^l£j ^ C. 4jjia_Jl tliULfl f2C. ‘-la-ij • J*2 jl Lf-^ i_J 

a • - g . jM»~ t <JLkJl ©iA ^ j 4 j^L*iaN ,_5- ^ j' *r- l>* £_' ■ j' 

ui^ T-V-X 

j ^.jUail «Jb- jii' J j t r 3 ’— ^ jW^V' '-^ f ’ - V L^ 

^Vu©1 v.u*J\ 'i*J J tflSjlb ^ *' _*J' UJ^ ‘ -Jb->Jb </-^ 

cl^Jl 4 jA <s' ^ilL U . ha. * jJl -3 ^*1— J Ai\jS ? l£j ^ <sl_^i>Jl 

Jl «*•■;■» ALjkll ©i^j ^ Jal ji _££' jj£ s M . /ihN SjU-i_>=Ju 

UjiJ j 4 4 '.Vw jl <L>ai' Jc ^-iu 

r-v-\ 

£©> j- jA US ( *_j JaxJ\ J 1 Jtell ) <^V^' **Ji : j ' ,1rJ1 

.^Jilb (Y-V-1) j(>-Y-*V) JK iVb 

yk a'a*]' \ik J^i io~^ jl' 5 jSii'j tllac-j U^AJ • 0) -'^' ~ 

4 Jojtu 2 ju ftl*ll ^ ijAjJ j' ^ ^5—' ' (J“W — ' 

.<:-Ui>Jb t' ^ Ur*-^ 

.(X-V-A) J^jUb jA U£ cUai-j _>-biii ^ -ii J* OJrH : (^) ” 

Ahjt. L-i 5 j*-± Iki^b ft' Jil\ Ja a'jb-^o ^lc- J^*J' — *->J 

^.^,^1' Jai-^J' . ijl— _>iJ b » - W 4 *' ' J — 4 

. Jl£— b jLS X . V ^JJ o \ li 


1X-1 



tt* >Jl : .>11 


oi jUi-V' JAs - ijuL-^yJl *LiUkJl -li J J j jSJl 


C>' j*' <jx r (jjS^ jji : i>L} — al' £- — 3 ~ Y 

S _> ^ 0^ tJ*3 ^ ® _>^J Clir4**Sn Aio^JU jfoj V J V (J J 5 ■ « 

tUaill l^-ilc- j^jj^ <Li aJ (ji ^ :> u . r » • , • • “ yc V Ax*—J Ac-lij jl £ — jjj 
o* e^UaC-J ji c_l^J Lx£ »_) _>u U£a_. 

.Ji4oll J^ul Aj> JjL. 

: jh\ aA ^\ji J : cUaii' - r 

Ai j>«j j&j V J V jl <_iL-a!l )JA ftUaiJl £J — L^»J Q\ - 

.^)-Uill Jlm <L1 a! jjSj J 

jI^jlII t j^x^x*w^ll *U»iJi .AjL-^iJu c \ J^jl y:-^4 .^iaul tllaiJl Jj . *•> JJ — 

■<+j±*y iiVLl J jSj J <j>j' Jc. 

.c' J$]l L_y_>jl C:L.Ia-» 3 J ftljA C:L.L«uu 3 ^yic- cUaill i_£ jlau ^ — 

0&J .^>-Uiil ^ J 0* *±y+ Aj~u <1 tj-UL. : S j j l»x i \ «•' — j] — i 

. ( r >r.>i)^>J Ji-S J* 

.>1 ft l j~iV 11 t ^ I*’.^":.-* j^ytaL-ojll : (AjaISj J A-iLij Ajj > i ' — ° 

.^yilaill r-aS AjL- _>J1 £-**] O ' cU 

Ui^*— “ " 

jkli ^ , IJ. At ~ Y 

.Ljjit ^ cv . ^jjj LUxJl <i jkx : A3 W> k^ - A 

ci y — • ^5^Ji l> • Aj>-“ s . -4‘ ^* “ ^ 

^^5 ~ ^ • 

-Aaj^JI 4jjui\ jL-all 4 _«^jl 1I AJu-jiJI j3 tlxi' cU] ~ \ 

J>- ^ 

^ rv,© J^i-- >r 


ir--v 



jiu» U- jiJi : Job - <**L. >il oL-xll j-iZ J ,***— a it JjSll 

viU*I\ i-V-% 

j .JJaIIj (^“^) fSj jlfL^ ILL jLii>U A^jUall AjL* _ pJ' CjLjc. j. *k>3 

^Cr SjUil (j* A^s\£ <ii£ Ai jj AiLui^Jb ^x C • <JA ^wlLo i_5 j j A— a.1 jj 

.^.rv.o jii. 

SJttftl ijM* »-V-l 

: ^ij l*S 4 - Sj^a^U SjjU-JI i-laj 

5 jjUlJI fli) ijj\x* - I 

V. • ,^ • 4Saj (jl jix lx 'i-t'i»ua (Wj) o_)jlxxJl cLI c(JaI el— *il GJ3 ^ ^2 

.(v) a'-^' j ("') Cjl ^LaJl *AA *UJi Jjj 

vljLxLill £ji 0 jj1jl« — v 

tj.>a j C 5 ^ • •' • (W2) frLJlj £.1— 111 £jj v’ . -kj 

*AA aL-J_j* £ASH *iu$ Jji £jlfl Cujjj plLli * jLJl c ^ill 

.(v) aIAjJIj ( \ ) aIa*I1 c\js* 

( V„i) Sj*U-11 f JjiaJ- —A 

:^L lx£ C ^ill - ,jx AjfjS aj^buoil clc- J » >> (JLj 

0 98 x w7 Gauge (A) (6-7-1) 

W 2 Gauge (B) (6-7-2) 

.(e) JAxiii jxUx jx isbji ji - j 

^ _>Lo ^jlui- Lis feUL c. Jx 0^ (') a!a*U a . W» Jl Jxl — «— aa__ - 

jj^x 3I kiulall A.>jii^j . I^jSj JIS—L ^ T A • a jlLx (P) k« jAxM Ajj*3S/1 

-<xalij— xll • J**bU (c) AAxall JxUx jIaLxj frlxll A^xC ^j A i v . ij xu 

Li—iall ijOJ AjA^J tjc (uj) a!a*U AAxjII (Jxl — KX AJ — “ 

. Li Jail j!a& ^3 jL-o Ax!)lc- Aic- Jjllxll LixiJl j Li-Ll a' A c 


Vcal = 

Veal- 


tl-’v 



4 : ^Uli . > A 


J#i: - >J> CiUiJl >u^'J j .£11 


(R) 3 jjIxaJI of lj£ — — ft 

( I ) Jl jJ! itajj S jjUUl jJe jIj.II JjiJS 0 j Sj Ulit Ulj-ffl 

R ^ V M| + e (6-7-3) 

( J ) J (— >) e J Vd J*A*J £ ji -cl l5u*. 

I^Jj LS -Sl-lall »jjU* 1I 3f.lji .U.^J J 

R==V cal (6-7-4) 


J*Iju Ajdaj 1 — V— ^ 

lS*"" <> US ^ Lfti . 4 J^lli J jJ L-all pLS^ ^*^iH J4U4 - VS N 

• ji plS ^11 Cjlljc. l _ r lc. ; jjU-JI 

cjjlkJl ^ jlkll <iU>Jl <i«c j*Sll j pt£ J\ , .n.y, - Y 

:^L US ^1^*J1 


Wf =W„x^- 





(6-7-5) 

(6-7-6) 


( ^ ) o_>iLS»J (pc-Ull) jJu-ail pl£ _>II Jjj - W f 

(^S) U->iL jjj - W c 

( f) A ->^ ^ jUjJ ) AjU_)iJl <1*=. ,vy> — v, 

( p) aJU. j JSj AjUjiil p^^ " V 
(^) ^***1 1 vAj" *JU yi ^un f iSjii JS]I ojjJi - Wfi 

(^ ) yujju ;.^ui VjM ^ jjjsii f iSjU js# jjjii - w a 
^ cAfj ( W t ) j-SB ( w f ) r is Ji !> S£~ii cjL -j.il h u; - r 

--ijiii' jjU\ ^ UjjS i>^J\ f \S ji\ ^ ..UVj *35 C i_I 

-CjUliill j cl j^Jl ^ve ^uaUiil ^jUual 

V-^) q-U«>* J* ^ jLiUV' ulilcllill j #1 j$Jl ^ tj4>I^.~tll — £ 

yUx ^ (r-v-v-5) jij j usj ,(i) Jbj f ljii_i *_JU — i (T-V- 

.^^j) ^'^xJl pi .-VU ' 


:o-\ 


UjUJl ISU>1I : ^U» *>U 


w> j\£&\ J*b - >]I oLlJi joii J J—1* J 


OH IjjL*- (Cf) gj^AU l J*U-» (\) ? haa -.1 A — 1U L5 _a - o 

Ab a — >j*a\ ^ us (p) .g* j{fc» ^hj j#$ ji**ji, «un 

fbtfJ aJU ^ Ul .(\-V-\) fijLl&Z ij (V-Y-1) f5j aLU-J1 J (Y-V-Y-1) 

^ ^SjUH c'jfll lyjij t^jUu tUH j — « Aj — *S 5 — Hjl m >ji (v) 

(f-Y-Y-IJ .li* ^ »wj_^ jA US Ajj^III JUSU fj ju%aI' AiU jill 

Aj^sll Aaj -Uioaall jl^c. S©1 j5 LjjUxx (Cf) flSjll lUIxx JjSj aJUJI ai* — 3 


•r 




r'va *-_i cl* A >.*iS 




*lfbV)M V-V-Y 


ai*ji t-v-v-Y 

Uj Aiab JS »iUjj j A-yUl* CjlLb ii£4j ^lc. ^•aillj AojUi_pJ\ dilionil ^ — Jajfj — ^ 

c(V’) o^la^JL ^jSo J* jA US J4JI <lxuil (^) « _>UaJb rySa ye yA US J_ ■*!' 

• f* Y'V Je la ji|Jl ijbj <JU ^3 f. lV u« j V J4JI <k— ^ jt »Ul 

Ll)liils il£ 4 S ^U 2 l C ^L 5 ^jUi_jaJl OUojlII £jJajj : J*-ll I— u — JaS Ala — -il jj a,\W — Y 

Alolall k _ < lc. Ax.Jj* o_>-a Y 0 Jill y i;.,ii1 4_k-il jj AaAs J£ dLjj j AjjUu* 

fclj^Jl ililclii j- L ><aUjll ^SjU* <k-J jj £.iill «_«j»f jjlc- Jj—Lll L-i_ajj .1 |S^ 

.Jill < .>,»■«.! 0^1 jUll Cjl£.\^ill J- c j^li.lllj 

Ajl— jijl iiUjJ Jo l L b jjlc. ^^ilb A_jjUi_pJl Aj^jjl ^Ja jj I J__^J 1 Ala__uil yi ^1 *oll “ V 

jU^al A&olall J- AiiU- Jloll- ^ J^jl i_i^a 3 £^oj » J4JI i-xj — iJaS Ala — 

Jl mli lj ^11 -i 5 »ilu jl i J$J 1 ojLjJ oUl^-s ^-4 JoaJl tiUill 

AjU_pfcll (Jjuloll AoLISj Aoc ^jlc. J^ll oX* <-. '«» Jl__j j -Ail ^.^A.11 t"il i y£^l ^ »»«^ 

. • jjoi-Jl 

dL_)2»j ; 3 ?_>k 0° <d>^l » A_lx— 1 yi AjUi^all ^jl^jjl ^la__MJl (J y .oj : Aj_^_wu11 — i 
(£«l 2 l AjlI Jt) S^jljll ftlJ^Vi Jljjj AaiUijill Ajoall j ^-^lll Ai^l Aj^-all i Jj. 

^jaxhaII ^la-ill AjUi_^iJl qm Jjoij-o Aa-S ( oJaj jS^j j .^^llb iJ^^Jl AjU^jSJI J— • 

. Jj^Uu-Jl Ala— 1 uillj A»J ^ b . J l yjO^ ^111 ^11 ^.Ull AJU ^3 


n-\ 



UjUll • U-*-* • >» 


J-b - >1' oUuli **Sj r? ^J ^ ^jSB 


( i ) 4*11 f\^A 2ju (ji Cljfeifl Y-Y-V-l 

tUaiJlj l>-IjI1' ^aS JjSj tlua-j ^j«n <LL v « jh» L_1^ : jUOU ' 

Ujjij 4^jAxll £J^pJ ftUJb jl^J' ^Uj .t "mT i N A*^ j — 

jW^ 1 ^ J^dj ^JjB jj^' <— *_P r • *dj’> jW l Jd— d r- 5 

bUj • ( ^*JjB Ajuijl jllj Aaj -Ujj <i\— jaJl £jh fr'j— <j— • 

Axj U,.X» 4_s.jA*ll AjjpV' ^ > 4 !$ jL^B pUlL 

.<*.jaJ 1 Aj jJi\ jL-Jl I ^ ^ 


^ VA • jIoIaj (P) ej -kk-Joll pjjj AmuJoj jubll fl> : ^ J — ^ ^ 

jSImU { _j_ ( )ia]l £_• <£jAj ^ <jU) i _$^ c ! > ■■ - d _>^ J & 

4 (H,) .41a Ai* ** jaJI iijftii *UB Aj-c. £ liij» f»1 J Jfr-5 -(P) *-S» ^ 

4-jjlaJl .a1a-J1 £u 3 (3dJ^ O 0, lD*-^ _>*—= J*-“d WdJ^ iij f— J 

f.1 j*J! uu-v j (II 2 ) <f > hVU *U1I Aj-c ^USJ dii -lie. 'j—fU J « > u 

US * 4 j 4 Ui& 

A ap =H,-H 2 (6-7-7) 

^>UJ\ *lj*» **-£ - /Up 

(P) Un.Wi\ SfrtZ Aie- <>jAa 1I f-Ull A^ ^Uij» " Hi 

jL-3 ^jUu 1uu-»B AiC. 4 ajAa11 kj yJ$\j frUil “ H 2 

^5 /u^ .lie fcUll i3d^^ *UB ^iUia] <LUJi jUj : \> . S bll - V 

■ (S _>AdJi oi* J SiUJl ( 3 - > ' .. IV fi H ) tjAJ ^ 

Abi' *' v-jU^. ^ ^ (X ra ) Wkx-jUj % * . ^ * ^ uA J 

.(A-Y-^) 

(P,) <*A\ ^) (P) ^wili j ^ ^ 5 — v-j - i 



i V-‘ 


UjU*H U~>M : jriU . _»ll 


J-L - >11 <iA-iua c5^— 11 ^ 


( Ui ) jua r tj*2~g ciijk*jrr-v-v-i 


jUi^J j»iH - N 

JIaj JjiJuli Aic. JoiuLall l_J>u ^-1*1 UUja IjJ^ fUaidlj ^LSH ^ J4 <i_*i i t iV i . . J 

cU^ ^ A*-*J*® 

J C.U11 Lbjj UUj £.a2l JUj ^/Ulill t3d_>^ O^ cUlL >Uj f — * jl 4 > 11 
J >11 *l>ll <> (jrtl^*ill l > ^Sl*ill i ^^jll »UI_> Ajjull A Vt - il l {j—* g JJ ^ 

. cUaillj J.i»li lIjUjjJI: 


iSd Jai - T 

ci-w JU clj^ll Aiji Jil.fc cl>ll £>j fj cljffl 5i> J *bft* ‘T J i>" e 1 *— ° c>— ^ “ 

. JbiijVt Jai J] jlj*H ic'j* 

l*ll*-- Jj SjljaJl A>> Ji-«aj j'jJ ^ JH* d>H ->— d “ 

.( J*c-JI * jl _> 

Ale c' >11 ujjjUi jl Jjjia <jc JbLVl -LUiall -ki ^i— c. ^ A t " 

• S JJ>^' 

Aijc J (j-l^iJi £jS ^ ^Jl cl >]l fU**a 'ULjj cUaiJlj jUi>»l' cl — *11 ll_a^ J— lij “ 

Jo t>. tkij J Juj AjoiJI Jib ^»UauU JaiJall £ JjjjI o-1*1j ^Ufll <>3l> “ 

. ^lA«Jlj l>i-all AajS I >J £ »l >1' 


A “ A ap -C f 


i:«IjLa» a-v-i 
: Jj US (A) • JU-ll cl >11 <**S ^kj - 1 

(6-7-9) 




(V-V-1) <LU*1I e l^ub <iu JL >UiJI cl>ll V s - Aap 

(o-i-v--v) aiJl us ^1— s jii gj ->..Asn J-U- - c r 


iA-1 




jlAiV' J-i) - diLllJ* .\>ir» j j ll 


l^-Uu ^ 5 j ^l£j ( _ 5 J^ <jL-^pJ! -Ljjc. (_5 L*Ai c. (A<) ^y&ll Ii i I^ IIj — Y 

Y'V.O jJa-U ^ylc. Jij SiJ*> <jC- <L-ai j>jj dip ^4 VY.O ^ jjSI ^ jli__jcl 


(lOOxAxV) 
[lOOx V - Ax Vg] 


( 6 - 7 - 10 ) 


: dip 

UJJ o* ^ ^.Y'Y.O vJa^iJl ^ JjL*ll kii^H olj ^SLJ ( jlkJ l — ^ 

( V ) 

( r f ) -W)1=JI ^LjfU JS] JlkJl ^1 = V' 

( p ) I’V.o ^ jSSI _jjSVl 4--Ai* ^iS fiZ jll fx-J I — ' v "p 


US (An,) S^U. _>il\ 4 o-S 1_|U^ jS-i - t 



(lOOxAxV) 

[100xV ul + Ax(V-V m )J 


( 6 - 7 - 11 ) 

: iV 


( ) -UiliJLj ij OUjSaI , »>xl 1 - v m 


oiijilj J>»»J ©iisai i-v-i 

<! _>*-*] j i-ill^Sl CjUjIaII Cjij <iU. jiJI ^ ij ijlu cl _ p7 J^-V' 

^ Ujs j l^lc ^4jj ^ylc- j^b l^J a 5 ^jJI 5jl — - jaJL Jjpljj — *11 dj — $J' 

: <il— _pj\ c_u-a Cl3 J ip jUaJl <^L-_pJI j Wl^H v->-vl lj ^ jp *11 cl J$JI j$ S'" ‘ 

^ ^ • ty* jiS\ [j jIjjc- 1 j»^jll fl. iiV .uJ Ajc % Y 

lo ^ jiSl jj jlxlcl ^Uaj flSjll fl. lVuJ Ai C- % ^ 

Y • (_$ jlpcl fl£ jll fl iVi uij Aifi- % O 

f-fi 1 • j\jj&l (_^lli*J fl£j]l -I w" -J ^jC- % 1 


jjjfcll > .-V-1 



IjJ J '-r*H ^ ^ jW^VI u‘l JijSUI £ o' M— 

j\ ? jli i^Al* ^SU c^\£ \iVa ^IUa 


•jij^ < 3 S 






** jUlii «->]! : •>]! 


W> j\f liV' Jjk — iojL. j^tUJ ftAmfll ,_J ^xJl Jj£j> 


T— > • — V— 1 

CjUl^J' (jic. jj_)Sj cSja^i 

A-3JI4 ^'juj — i 

. <iudJ *1}JU3J cl^IiVI <>Jj jjjlj - 

. jUiVI u^-j ^Sj- 

. jju\ >1 j 1 n5 lIiL 22c. j dlo2il ^-i 4 f 'A " , . 1 — 

• t'jfrl' 2 j2aI' *Lo J i - 

. ajr-% J1 <3^x11 j *^*£* “ 

. jLli-VU ^liil <*J " 

. <jt~ _>iiJ £ jjJLaI) f— I — 

- v 

r^alkl! 2ic. aJUH CjUUJ' jLikVl jjjSj 

.AjL- ^ aJ' y 2 “ 

N .i.,:ai ,i <iL - >ji £&) - 

. 4 j'l . 1 1 *Oai£»Ji i‘~' ' < ..-s i j) v. — 

£a\ _^\ > 1-V-1 

. £i jaJL ^AjUall ijLji_pJ\ clilliC- 2 a! '. (^ — *^) ^_) ~ 

- ASTM C 231 - 91b " 'l est for air content of freshly mixed concrete by the 

pressure method " 







vpim = ^U i *>Ji oi j\a&\ j*i* - cjLuji r--a i 1 -> jiii 

*L*jUaJ] 5 JUjj jaJL ^uiaifl f La >Ua£ jLlil A“*\ 

Test to Measure Bleeding Water in Fresh Concrete 

fl c >-A-*V 

.A*jU»]\ <ljC. ^ A^ j.nlJI Axu*il\ .^a!' <*a£ v j W »li '^A m 

Wj *-iLJaJI AJL. _>ajlj C.I 34 JI djl j AJL-^iJI j A jjUJl Aj\ M ij±1\ ^ lc- Jj b3j 

. JjIjIIj ^jUJl j t. i\k\W £yj* 4 n 1 1 nail j ^jDL&} J ja j\ OlsLwa] 

t • j^-Ua j»l£ J { Jc, AjL*^xU Aa 1 .^x*J <j£aj jLliV' '^A 

JiU ^ ^ J 1 ^ 1 ' ^>iJl <ila. ^ — 5 j J i\ ji 

• jLJl c _)=JI Jc jlfliV' ci^»i 5 £ • Jii* ^^Ic. AjU-i_pJ\ 

L ^ nl \ t-a-i 

AaJL.^J 1 A^cALW ioli_^Lc ^ AiHi_Jl lid jgull jAL 2 jAVi ^11 jU- A 

.Aa jim ijUijiJlj £_Aaill a jAlia , 3 Ctl jjioAll ji l*J Ajrxa.Jl ej j jlall J 

jlitikj ^jjoLjkj AjU, ^ aJI ^4 Aa^^IaII AjUuill alxJl A_*a£ JxlLI jLliV' l^A fjj 

U%>^' ^ l 5 J^-tS J ^SjJ* V Aajl— J* J' tllluJl j — A -Jl)j ^ v 2 1 mLJ 

ilLall ujjL-i ^ic. i^uL^LH jl£iJ ■— iS jjjj . 5 — LAiJl t _>- — L j — . aj\ — il 

•*"* AuiJb ^i cIjIa^J Jjj Jais *£LJI (. 1 ^.;^ AaxxI _^j a£ j-oJI cIjLuaIJ ^ jVl aL^_ U li 

Cjliax]\ lJ lcr ^ jaJ Axjlill <L Jju 3^j\j Zja I^aJ C. 

•W- - 1 " 3th 11 ^Aj _>A^J ‘ jfrJL 

jLaaH t . t j . rtf A-k—1^ CjUaJI : ^ ji\ Aij^kl' T-A-\ 

ij^i\ S-T-A-^ 

g-lijjVlj ^ *\ ± Xo . ^aII .>S t jSl U Al^, ^ >-l cU) : ^1 jU A 6 \ j| - \ 

J ^ r.C . r, • • jljjj A£a*ji o' 4-i^O J (iA *\ + t A . ^iil^il 

A— *\ V S^Ia IJA l« Ud*m «. liyi (jj^J 

. % . ,0 aS2j aJj£H ^ : Ji joa - Y 

AjjjJI ^Ja«, Jj 2 ^ S^JI ,UJ| : I^Ia^ lo j\ cl* AaUx ~ f 


oY— \ 



<> jliill liL. _>ii' : j^LJl • 


CJ J-b M- >JI CjLiiJl i*iLj JjSh 


O* 4j y a ^-a l l cl»*ll AjaS j ^a-*Vli ! T ^« > • • ^t*n jlil^! 4j^ii*l ~ i 

.<J**11 

J^)aj » j< * v ^IjJ |jrt j«* . ■■ - ^ V«a tt \ O - - <8^ „ ^ i ■ ^ i : liLo^il > — o 

•*dJ_£ *#•- f*- 4 * 1 * * 


Ui>— - ^ 


^ - V 

^ ^ <3J O'jd* 4 — ^ 

^lb*Jl r-r-A-i 

. Jihiu (WV) fij jUiOO ls5 >~j 

c,i>*ji r-r-A-n 

^ >11 ^ia-Jl ^ 4cU3j J-l£j UjUil ^1 _>J1 fcL- >Jb ^1 ^Ji\ cbVl bL-o - 1 
<a.jj o'j cr^' ^ 0J^» J Slc.l_>- £— * Oi-H*— ^ AjU— > il 

,^°Y t — ^ A /yj £■ jl jai Sjl^aJl 

• • Aj^uII j_)3 ^jL-i^iJl >\ J^\ t uyi 5IS J iliijll J?-d - 1 

*l^A i_ia— *Ja _>* ^3 .kla ^3 jjj jlxLiVl • Jji Jljb >b~.Sf' #byi £-^ajJ ~ f 
-i*J <3 j 3J jj^U J£ j»J ^ jSM < 15.2 Od*dJ*f' ® j2s ^ J£ #U* — £ 

jbii.V' <e.^ ^3 tl* JS ^ij .<jL- \ ^ySaj <-J& y — j dLJi 

,jL*j j .V \i.d hj+ j£ -Iaj <j ju^l ^3 <^£1 JLa11 <j *»_. t*ll *LuJl <ja& Q> .41 J 4 > jAaH 

(_>jf U>ao oJ^aJIj &Ia]1 <yS ^ — ju c \ — all mJ — C- i-iSjl-J' 

^lUlbj JjUaII ^L-xl w 4JU ^3 ^k2ll ^j^Ul 0-3" d j> »* ' L gjl— ^ V' 

j j*-alJl olxJl ^L4.-vl L-aji 0^-i 4 jb2iVl CjS j 5 — USj fA. r . O 

. cLaJl Sol^j cUVl Oja l -lj-tAj k-ioAa. Joaj ^jl^lx«S’' 

ftUll Jjt t 5 jL^\ jl^all ^^uaJI eUll <jaS ^3 ^l— all cUl' Jjj 0^-i " 0 

Aijj ^03 ^ <^j.n\all cUll ^--aj 0 C* ^ ^sIaII cl— *11 

(jjiMj C 3ill Ojj O^ 1 — " ^b^l' 3>s ^Jd 

^ajj -Iaj Culall <j jjj O^l—J' ^jbj^ill £_>U! Lg \c- <j aJoj 0^5 Ajbji a «j ill Ojj 
(Wi) A « a > a 1 1 ijjjJb cUll ojj 0° ' Jd*- OA C^' ‘jj- 5 


or-*\ 






cJ J*L' - Ci'ul**H j^iii j ^ >^11 .* ,SJi 


v =— 

A 


OLUaJI t-r-A-1 

: »» U--II a> 1.»* j ( V ) »u -x l. u-vj “ N 

( 6 - 8 - 1 ) 


( ?-“) (>j J " V, 

( ( x~<) AjL*_^Jl = A 

.A^jL*!* AO«J aI^^- J£J £ jOlLJI fcUl ^ja Ajjli*J ^ . h ill Jaju* 

jLliV' Aij*j cUI Jjj AfO& ^ av~u. 11 n.x.ViP clc ,jjj ^ 


=~ixW, 


B = ^-xl00 

W 2 


( 6 - 8 - 2 ) 


(6-8-3) 


( r r“) ^ t> <^ 1 y (^) ujj * Wi 

r J- / ^ ^ 

(<~) jUiVI ^ ^ .Ul Ojj = Wj 

. (^) ( r iSj»g o-ai^ii ojj» *un jjj) a^l ,>i— n *ui jJj - w 3 

JSJl OJJ» - W< 
•(^) j^Vl ^ ujj " W 5 
■n . jV:ll AjjlJl 4 i./ill " B 

J$JL I ’-.M CjUjxI) : A_ul!U\ Aiu jjzl\ i - A - " 

' — i — A— % 

a > jUall ajLi^^L f cUV' -_ • ...-» Ia^sIjj ^.’->j : j'jj aVI >AL« ~ ^ 

0'_£* J^o. AjjIHa O' jA jIa.^ 1 Ai^itia 4jU e-lOl*!' jj' »_i — *jj ' *9 ^9 

. ( T — A- " J£^) Ui a- Oha jSj 

. j^J’ ojj^j j^JI O' _ys ( -vaLiTJ : OJ jj aJI — Y 

r YA . t JU <> f- YA . ^A^il'^^YS. >5 ..iluill j— : sr _J 3J >* cl j] - T 

.cUyi I^J t'lxii ji yl ^ 1NJJ * 


o i-\ 




<iU >11 : «>Ul <>31 


OljUiVl J#b - i*A- >31 CjU*Ji a*»Z j is 


.(>-r-A-*\) ^ SUa»uJl S>?6u a£U- - t 

CjLUlII T-t-A-% 

.(T-Y'-A-l) A3 j JjV' ALjiailj v> US lllUi*]! 

Oljkkil f-A-1 

.Ljja-J! ^ _>»• Ja- j5- j'— i C ^V' t/* £““> " ^ 

oU-JaiJI ^k»c ( _ s Jr- Iaa^ tluijj ojl j$Ji a A^iUl l AjjtJlj cl — 3^1 £ — yi ~~ ^ 

.£^*ill oL- j j$Jl ‘-iSjJj aL- 1_^ Ai±*J' ^Ujjj 

4jjllL* Cj' jA JaC- ^3 1^ fJ oAJaiJlj Iajx Cjjjjj ^lajji-Jl cltyl ^ — k*J “ V 

.v-iiy <^j\j ? • J J$i_£j f J'jjaV' O jjJ U.J^ jJ ljxj .^c Ui Sax] 

SujIHaII £>\ jJill Ju Uk. JjVl aL> lb ^ US c cUU ^lSll ^-^Jl -u_^ - 1 

.AsHik-a Cj 1_>9 Aj& ~ -^■'3 «Ua A-^aS (JmUL V j*A3 

ClLUU^I J AxiLi *U»»i O-A-t 

LjaUj Jiib jJjA 5 — iU _> J' c_u*a cl^vi j> jlfUVl U— A l 5 J — =H J M - - > j ” ^ 

~ ■ ^'1' A _^ja£ '-Q=Jj 

J^k-uj AjUjlII L_l=k_j lilkl JaxaII ji £“ ^xjl ijl _> A^. _> ^k. jU^Vl l^A jjli ^Ofljl-J “ f 

.{° O ± yo 2 ^ <jjSj jl J*^Lj jUuV 1 alfi! •jlj^l 

i>a£ j31j J^iil -J-^J ^Ui3\ 1 — A-*\ 

aj^ a JI jl AiU-kJl jUl 0»3 ajU. jSJI (>j <3 jlUll jl^V' '-U ^jUj ^ASlUi 

jl J^illl <LIj JjA^ Vj Aili^A A^a^-o kjj_>l3 

jjjiin v— a— *\ 
r l _P > - V- A-^ 

u^IUa tiijlS 3 jl 1 >jj jj\ '.^.j US Ai^iaH Ia^J Ui _ jliLk V 1 <j3 31 ^ 

. jjjiillj ^ ^3^i* ^U. lAl^i cilloA tliilS UJi ( Aj^xil > j AaUa 

jjjM3l ijljjia-* T — V— A~1 
: <pj\ CjUUIl Jlc. jUiVl Jij& 

U ^)U CjUUi - i 

.A ijal! ^£_^llj <1 j»31 aIijjdj (jISaj cI^jjVI i> JJ — 


O0-* 


<* jUd» iX* J^\ : .>J1 


Cj\ jUkkV' (J#b — M— >Jl CjUaJ' j*iu 1 fi— aoJ iS JjS 1' 


. jU^Vl o'^j ■ 

. (<jfMull a jiW; j) j.i) cJjjlall • 

. jjJ* L-Xu^ll lIjL-^Jcs AAT- j j\ g ^ \\ y y ^£a £_» •-*!- < » ' -.' cl\ 4Aj_paii • 

. ^ ■ V»‘U A i ■ - <H • 

. jUi^v u ^sisn ^1 

wULw - * 

siUl Aic yti» i^Ul^W jljSiVl jij£ <>**¥ 
.<iL* _>=»ii 0^®J t 

.£i jl ^iL- j*1\ £&] CiSjj fcijs 

. (Ajl— A jj j AjU-^iJl A rtl.> dlLL-dl 


^*11 A— A— 1 

. ^S>Jb A^jUall AjL* _>=J 1 Cjliac. Ail : ( W\) ^5 j jl£iV' ” 
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— S IjjLuca (iLSJl ^aj Ak- A&ljfl t_i«aUii J - ' “ — >J ~~ ' 

^a CjIxaS tiOul l$ul& Q ^a-Vj ^Aa Ajjj V*' Ajtf 1 a .. . $ 1 4 % V,^ • 

6- % Yr i > fU *2C ^ jl+aJI ^ J-UI (j«iJ 3JaJ j, Al 

.^ulliil oAA 

^jIaajV' clLii) J>aj Aie <il2i-J\ J^U-Jl £jUi (jXi <SX: — iV' l }*\ — *-• t$ A — =kj — 4_J 

4..’->j AJli Ia$J % O.X — 1 (jj&J till jLlil 4 j^u -L— jia (_)aLJ j^lc- 

aAA Jo— jILa ^ 0 ^jc. a! _^J 1 (joitli-a ^jlij <— i^Sa»l ^iji ^ 

— 1 Ujl— jjSL ^jI^I siL^Jl Aie. A^'jl' J-Ull J-l*- <j' ~ ^ 

l J*ij ^ CjLaS llOlll l^oic. cja-l.’Vt ^jUill jjA4 AJ Jj ^ . 1>J <ili 'j 4- 4 % ^ y ‘ 

Q/q \ " ^jC. Aih-k a ^L1 A__J^>J ^ai3 ^A^lu>U y ^olxli ^-AJ A n.Jjj aIj—sJ! 

oAA ixujA<« (J-a 

i-Aj..,-fc*llj tALllI (jiiJLJ A iC. AiVi^aH J-IjuJI (jjj (_Ul*-a jjl A — a»j “ A 

AjJj V' >.i>j Ajji lA^J c % 1,0 _J LjL^ (jj^r l1:\ j'aa^I Aj^>a ia*sjAA — ifr 

a AA JL-Ijla ^ ^ V ^jC A^^aII ^1a*-* gjUj 

^UaU^V) J Ax3l*i pUaii n- > . -% 

^Ajj jLoiV' Ajjiajll j ajl^rJl <^.^A 4 " . ij : T:i ^Uj — ^A — C- — > 

(— ia*j jIIaI .Ail'll all ^ju Ajjlijl ^Jc- o^aaI' >ac- j aJlc aIa ^ic Jj - ( » \ r, 

ol£^ 3 ^*LajA V 1 


1V-1 




AjU_>kJ\ : • _>*JI CiljltLiV' J#b — jyiLj ...-*r.\ <j j.~*'\ j j£ll 

.L_i-^l <U _ye -Ixj Oij £ _yj ^ jlfUHl AiU^iJl “ X 

jLii>U AJjaII iJaC. Vj <1 *aJ y AJ vJt jjc jojSJ' fl&jN (J*^a3 «/ - V 

<aJ ^ jLn^Vl t\y^* ,JC. ji& <~-£US' vliij jY 

jjjjAill > .-> . 

: 1 ^' cr^ lU^J u’ 1 

AjjI— , ji!' AialiJ' ^jC wiUUj — ' 

jjSV' < 1 ! Uj ) j^jSJ' flSjilj 1 jj». ^ill flSjll 1 iV^.-Vl (_i_— jj £ j_j — 

a Vi x.i iV I <_$ jli-J ^jU^ll pUll <_$ yi>~« U-uj (flSjfl j 
.OlwS' I <jjj ^y> A • . . •< OliUial ({V <JUi]l jl ^*11 A-y- Ajc. “ 

.{Jjo^aI' '^A ^jJAJU Al^iaj A^jUal' AjU_^i»JJ plj^Jl ^ - 

.^Ijil] jUiJ ^ US AjU^iJ' ^IjS — 

• tjajJ' 4^1 ac. Ixj AJjaII oj\j^ — 

. jl£i*V' «' _») o jSi J'^jla © j' _y*J' OU jJ J j> . »1 ~ 

. jl^Vi csjU - 

OL»U.a^ — v 

JS £jlU f** J> i *-1) -liJl i^Uo 3* y> US AiU^^ A iu j Jf— ila J SJ 

<^— 'i _>J' ^'^V' ^ 1^=- >&"' J*' ji—alll J-l«_al O' jLlS.1 a£Sj ^ jlj -1 a' 

.(^jllilij oUUJL ol5jV' ^Sf' ^j'okS'l £-0 « Uu r^/Cy J' ja*Vi U> jli* 

■ OU i ^. L >" o‘sk ^ j* JSL Ax-LJ' j ^/(jjfcU V ,0 11 V' 

4>J - 

la-jl. ^ t (V*— \ •-’\) ilA\ ^ jlf J** Ua US j ^j'iLV' iiLil' ll*J 44- 
UAk, j^2 ^'j (-\-> .-x) ^ iy, ^>*1' ou^iJ' u^: us 4 o’u-SjYi 

ls^- T V '” v j r ^lcyjy r *° J) <-jlU 

- j^J' u' ^uxi jll J pI _ y- AojIj -:j.’. ^ _y V 

.SjU j±1\ oU^Sxj Ailoyi j ou-V' ^ >i j Aj^L^Ij ojl^>aJI l*i* 


\A-\ 


a-L. >J l : .>il 


CjI J*L — i+jl- ^aJl '-■«■'■ j j J jSJ' 


> t— ^ .-n 

. 4^jUall CjLx. ii' : (^-1) f£ J ~ 

- ASTM C 403 - 92 " Test time of setting of concrete mixture by 

penetration resistance " 


H-1 




^ jVU' : L^oU . >1 


tjlj'uliV 1 JA: — 1 * m 1' ~ -»i*. j - ■ . • — j j . — »l ' 


^.jUail ^JLu >JI <> jUiVI CjUi. Aijjt t t -1 
Preparation of Concrete Test Cubes 


fl fr 

^ > c . <rkjUall 5jLi >11 > jUl^VI Ola*£-» «LL>11 »j A • i '. - V. 

<JjUJl <iL- >11 <lla. > <Lj lall aA_A -A .L_i aUl ^1 J 

0° ^ jlilc.' (j j i JoSll J*' <>1*11 j' » > <aj • 5jl .*>J1 j 

V >11 ha JJ1 r ) Jill cjh fcL- >11 J sl*J U. >11 <^jLl\ .3* r ^.... V J £ . 

(>^J W 0*4 >11 <jU- >i'j -ials jl 1>*A >*j 

cijfll T-> >-1 

*-“.$** o. A i ^uu l 4JL * >11 > CjLa^x aIAc-^ »all 0 AA 

• 4jla>Jl Jlaci JlS *Uji 4jLi»>ll SA^Jl lit.n Jt 1_> > *>£ jl Jaiu-aJl 

sj$^i r-> >-n 

J* > jfl AjiaJl JJ;) ^A*Ia o- 2 — ^ U — • Si-llill c-1-J il ^ UJ-^* : M— ^ 
JJ '•&** M ^jV» > V-J J* i-CL- J£ Vi (t^.^ll 

SiC-li £^1 i>lill > » oV j ^ \ r J <j^*Jl 2_^L21 JU >1 liiia *!o >U_L»j) 

# l 1 ^*u 

JUxL-*>J ^J ^ V J Ji! ^IjJj (AjIa>j Ujii £i*J Aljla Jllll ftl>l (j > 

Cjjjll > >J* J t Jl2l SJ3> <j£ C£L-a > ki>1 J 

^ L_llllll cl >i J> J l_^ ^ L^ > ll l ^auj i cUll jlij ill j\ 

£>+ <4^1^11 Q-k«Vl >mu j » t_ill£l > L_J i^l >J 1 4 U: 1 g ; l<- 

> JS >. Aci-olj <x3j£ 4-0^. . l^J <JL- 1 >J 1 JU-xilV <*J L* ill 

.Ua^-a U j A >"> vJlSil >4J Lullill iji> 

viiljjlisll <. 1 * . o jc. OLolUl > Ljjlisll j'J 131 -t_flljAl^l a^c ji Jail a. .a>) ■/ 

: Jllll jliiHj ajj^JI J131 ^aj >V- * l^j ^^***11 


v .-" 





cJjWtfi JA: i*JL. ^ oU**B ijij ^ 


r-_ia^V' _3 ^joj <iL_Jlj uJUll s>“ cpjV^V' a-' — i-J' jj— : ^ — “ i ^' ' 

j jiaJ' <£U1« CjL.II- £jji (jtfLji Q\£ — ^ * "i ■ j' 1 ^ 

^.,>o+ >©• 

> s*A* jll *» >S-Y CijU3» aja* 1 V : *-*j» *» jS— » - V 

£-L~Jl ji vis-Lo^l <^jl CJjliill Jjjj Yj « • I • ^ ^ ^ c-uJlill 

. ^ 1 Jc. 0^\S\ £ jll ^jU ^da-J' jl ^4?^ 4^112' 

MjU JS1 ^IaII ^1l-JI a*Uu ^ Cj jUJI : JacIaI' £- j_>*- -**1*3 * — ^ 

ojjl^ll i_jjl _uJJ r-Ja^V' jl J' »AC.lill £-L*J -L-db L-X-Jllll t-J — J_-* 

. A_a.^p • ,0 jj^USii >_>*L«k 

^lUI C JL^U ^ ^21 a*j» ^3 <* c ~-JI CjjViin j_£j : - a 

. ^lsu o-uk 

. X 

\ ,A <jjj ^Aja*. V •■!>>>* ^ CLd' v^CaS ^''-^ r : j$M Hj}»* j **^21 ~ ^ 

jA ;.\^1> ji jA -JjL* jl fW4 x 0 A*Lij J >b £-bL*j f — • ^ * Jj— 

<i^ jjjk— - i 

^ ^ o . (U*j , > ,T x ? ' ,X «6LAi. : ctadl " 0 

,"v Sjlslj Uv-rtU Jj\5 

.(r-T-"») jii - j^hiu (y-*\) ^ j jUi^J iu> ^ 

AjjaJi Ail 4iy jL i - > > - 1 

JJaIL (^-•^) fSj jUL^Vb C;\ ^11 iib ^jUJI ^>5 

i^udl iiJ A*j C:U«£aH JaC- ^ ^ ^Sj«U ^S jUal' SjU« _>=*-!' tlibjc Ail i ^»lil' 

• jaL 


VWl 



U->» : ^Ui .> Ji 


o' J*L viU jkl\ oUuli j*m j r x^l yjj^A\ o jSJi 




£ — • 4 J^Vl j i l ■ >~' tl (i“> >-A) AL ^1 _jjaJI A.1 j»l) £ j_Jj 

i&IaII j i. 'ii * » S]\ l y* *k$_j <ik jjd 4_L» <£.^1 a]I e\c- _j!L jj^£j 

kijj .nk^ B L-aSlj ILjji-. jjSj-J <_i jjl—aJU i-U_a <\ wfl k_lk 

£■*■*3 kj^kJl Jac. .lie .illj. ^ U~U JJ$L ij Ijj4 U.j>a OjSd — =JL 

Aljjlail clj^V' ,jj£j is^ ^J^^-aH qAj Ji fr ikjjk J £ <j\__«iji 

JlkiyU kO kj^^l ^k-j . kjji-Jl jS^ £>Ju V ^ j o' — ^-V' ?U**— k 

AJL- _>iJl ^4 Llftj £l J £* kj^i-J' fjij oi jjkll jjSIaB ^ ®J jB 

A-i jI-kJ l <jL- jaJl Ji*) JjuiuJJ 1.1a. 4JUJI ikllll Llilj AjLu:jiJl CjUjC- Jjoiaaj O c-j .oj— « 

: klijl cjl^kk Jj-u3 ^ jjjmJI (^jSj t (<j ^iljl Aijli CiLsUiyi ^^k 


5^j^)Ij S jjjS ^waja li i—ijl_jaJI (jjSu : tljlnuJl a"»l ^k ukl j all “ I 

.A\j»U ki ^1 

f£*S V (©-^ \-\) .ib ^ k Jw pk I Ja^ k .1.V.H ^J_ki : a-, }m \ \ k_k- M 

: <uV» <l*kl klkl <i^k diiiij JaiuSU i.ia <JUJt <jUill dib AiL* jkl 

L_ulial ^kjjlail i CjLIuJI qJo-a*!' ^>^1' ^ i_j — O C- 

.ikUa*Jl j j i >" ; ! ^vk-AAll t-iil ^ J ^ fclllij jS jaB jli Jl ^ 


Ja*J 1 Ojljki \ — ^ 


SJUB f Ja - > 

^’— jiJL X*-; £ t jljkVI 3 ’ ., rti * jl ^r“k ^k-- oJUil 

5Jk ^ c\^\ Sa£ J^IL JjO jli-yi _>iL jj— a_JI ^ A±& j&\ J j-k3 

Lffk ^i a.iSH Oj J jl ^ .. mal ' JL- ftli V' c^JjAa JaIS (A*JJ i ®-i 

JS ^-liSj' Cjllk ^jk i_i jjlaJl <kl i_JUll 4jL«jaJl ^>o jj *^13 ^5 2 jL-jiJ\ » k .. 

Ajb^kk . 5 ^ kki ^lokkilj Aik JS kjj ^ \r. . ^ 0 . \ j i . 

l ^.vk . <Sy*i ^kll <Lkll k: 0 «jj . {T—\— *\ j ^t — *V“^ ^ — “ ) (jjAullj 

• *U^ jlk\ ckllil ^k-jl <■ iaii v_jJl 21 <a 5 
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JjL — AolU. _>iJl i-ii. ^ j— ]' - £i» 


JLa.l3l LyU^afl ’ -^ ~ - j ^1«^1 - T 


AJiiJ' ^Ic. jL-ilL cIjIjj— all <£ j jj jL.'JI v jj..rtij J£ Vi r. 


£-Uj ^ 1 n . si j j\ <Ll— <Liij Ji jJj >1 «^Li.lli ; _ ’.j j'l ^&Ull x^a l_iMi\j 


<aLli J£ <jl— ^il 4-ajJUl SIC- *— if joj j ^ jVl -lL*- ■ ■ ': — C > T v 1 U11 

yu >ji yu. ^ V] «i jsj r. ^ j-c. jl v' Ja. yu>Ji j^L-iai 


. d'L'^uiajl ISC- ■; i 1.1^ .-“ill A_iilc 


ji J4J1 JL**1\ - r 

L* J§*1 _)*-ll j — .jj l* jl j$Jl pi *)-%'*• -rfi sic. j^-ll (J J 

J L^xi iV I i.u./n A* AjI jll j*Jl SU-1^ £- \S~a 1 *£. y>S a <jL* jLl\ £-1 — k-aj 

j*ll Ijiil* u_k5jjj J » .l^j jjl d j*Jl Sli ji J — J j jj — £jj 

Sjf-iiJ' *Lc jxiJl jjJl u_i'li\ l-.i>^ . jl jcil SfrliS ,J.1«5 Jii-— 11 •Ulj'i 

• 6-J fkj £■*■>!' J*^Aj 

: L$V\H>-« j LoaJl iaia — i 

£-* AJl—jaJl •Uaiiil il l AjLIS jj' j . Jobil \'ss a j$-S cl=k l *£ fl_J 

L-iaj vilbl i-'Jajll 21S Jbl^l L^aji J ( cbll clilA—Vl J&li ) CiLc—Vl 0—*^ 

Jj— a=J' lj>J ialiJ 1 >« j cl:l jl* CjUjU' ^Jc. CjI jU_JLil J « ■ “ . 

.5jjlUJ ^jljj Jc- 

^UaUiaV' j 4 juU f ikii v-n-i 

^lj ^jc jliliVl ^j’jj _>^ aIia* <j^c- ^ “ 

^ jc>1 ^2js t^y^i v *'•;.% ^l^i—Vl -i*r ^ ^ 0^ * ■.*>:! ” 

.UjjM .5 jUuVl J] c l>V» 

<4— j ^l^I— l klu^. ^loll iil^ill ■■ tk^lf fc_Jlill (Jib iiiajl ^4 u' s . 1 >j " 

.^jloill ^i V-J^ioil ^jJl uL^ll <S 


vr-- 




V jUd» : o^Ul • 


O' jlAiV' J-b - <-L- oLix*l' V“J 


jjjiii; a-u-a 


f 1 t WA-' >-A 

IjJ U jjjLII JjbS liA tbUlkU ILL oL*£*H J JdJ^' C# M— W 

. l*j- *j^aj jjjLII J jjj <*\i. Lliili l jji <*A£. <> L*ll« LuaJI S^V- 

jjjAjil O’ujia-4 T — A— \ > — 1 

<*Ji CA*# - I 

lIjULuB jliliVl jjjL u' 

.(c.’L*LJl <c.^*>-.) <^jl1! jx^l' fS jK j <ujl!' u^J 0*jj “ 

.oL»fLJ' <^jSj “ 

■ phalli ^ jliki V 1 “ 

t.n^a pL^^II J Pl^l £ _>Sj ( j' j-aV\j jt ^ ) ‘il— ^1' ^dj— ^ " 

. jij5AV» ijtf jt i£L3 

.l$J v_Lj*j1I jJ Pli*L<iil JjaaII ^S jH — 

.PL*LJl J**j ^j 12I - 

J ,' \W I^a pLALld ItvL pje.1 PLa£JI (jli .iL — 


uL^ - CJ 

; . t Ak» AiC- LuVl pLl^Jl JJjLR 

jOuxaj J JJaJI ~ 

V^Ui jl £&] v> jj - 

.(Lfl jlLii 5 jjj Jaa) <-yL-^>i-l' A Wibl l PlL-al j» ” 

*1 j*ll P'3 -JL- > -)' '^]) 

.-.' ..<,H JM%~ UsOic. ^111 jUc.^/1 ji _>a»J' “ 


V £— A 


U- >» : . >Ji 


O* J#b — vIjL-uH ^>*.*>'*1 j j-aJ' •Jjil' 


*-u-i 

J*c. <L^L : ^ UJl * J*J1 \ a i‘\\ /\\oA fSj .p.^.p <j>— < i — -U2' CjIa — - 

.fcL. >J1 j> jUiV' CjU^* 

aL>j S ;UJ\ jULi.» > ‘m/Mr pi j .p.j.p a^-un ^\l^\jJS - 

o- 1 ^) <-k£jj 

. ^3 a_x jLiall SjL-^iJ' dsliic : (^“^) p* j jIj^I “ 

. ji AjL-jaJl jlu^l tl)lli*] A^JU-aII aIjjIj : ( ' t “ ^ ) p*j j4^' "" 

- BS 1881 : Part 108 : 1983 “ Method for making test cubes from fresh concrete 14 


Vo-*\ 


4* jUJi iiU. >Jl : o^UI . >Ji 


ol JAj — iij'u-_^Jl wiiLlUli -\-»r. j jjSIi 


jUall AjLmi jiJl ^ jLu^Vl iliUl jkJ jaJiVi Ajfijjk > T - 1 
Preparation of Concrete Test Cylinders 


r i c- \-\r-i> 

ljL-iIL* CjIa A^ jUafl Q* jUi.Vl djljl ^jXk.' J 1 . AJjj Vill k V i .*>i 

Si^iall alA ^A -vI a /i .^Ifijl Y • • j ^iaf • • jl ^lijjl ?-* ^ • • J ^>la5 ^ ^ 0 • Au> ..J 

jJJj j"l i^aUJI ji k_i^ifjl ^\£ jll ^ Aju-^JI jujixJ *.1 j<jJ 1 Cjljj AjAlxJl 4Jl^ 

*iji v • • _>i»5 CjIa 4 — jl ^1»-Vl aJI^ ^ Y • tjc Ajjj V ^ jljSe-1 L>-^ Ojj— M 
alj$-Jl AiL*_>^ll AL_>laJI ij-i ^AVl— “: V 0 • dll j *Lil ■ ^ V ' aIIa ^ i • Cj-—£- 

«> aJUJI j Jl>Vb 1 *£-a o^J V ^ W v.il^y. f l j_ill dsfc U— . .jiJl j 

•J-- 3 ^ J 

ci-lfll T— > r-^ 

i_>*»l AjA*J 1 jLi*l *J »A$j SjL-jiJl dAjl_jla-J aIAgV AijjkiaJl *A — 4 ^ •.Vi .al 

3 JJC. jJJl jlfiilj 5jL*_pA] .ht . jrll A* jlio l^lo j Sli—nlcjl Sjl — uijiil Aj — wiAifJI 

d^l ^ U « . '< n\ \ S_«jlL« j£a1\j _^^J1 J AJ j 

.i—aiLJl JS-1 AJL-^pJl ^>Jj 4^ jliu ^jc J£ ^jl^k*»Sn 

Sj**Vt r-it-** 

j! jA jll AjA^JI (Jdaij) ^Aj. 1^ (jAa_« ^ j Aj’t j^j ,jc »jli f. k_J — JUll : > > lllll — ' 

^Jl_jia— 1 ^■1^.] J,^ ..'l U AL_ti* . : lliill , > . »j ^ ll a Jill 

A-4J3 ^jc. Sac- 1111 ^ rt..-.]l ;Jij V*1 iJ ^C- 

J ^1 JJ ^ r ^5 J Aj^a^ll A^ljill djli— a’^xii ILia Ale- (l,j 

JJ djvL^sjll £-1*^ jl ^^Ic. diU jJZ d : jAlk ^icj A,\ jU k_j — 1'iil dj Ski a2k 

UJ^ J ^-i ^-i j 1 cUll 3lij ^Lj ^kJlll J d^jil ^ *J £ j AAik: JU*j — -iVi 

J 4^21 ^ v_j jj £ 11 UUj l*jl ix Al*-Ul« »o — lliil t'3— >1 

.l^j AjL-i^jJl jL^ajlV A*jLa o-iLo jj-a AAjSj Alt la; ^lllftil A^irk’l All ^.Ka^VI 

fclftj lW*- ^ ^ AjtaJalj A^A jS A^C A r j_lj 

djjlilll AlJ IaI A-al iiiJ ^AC. j"l (.yillill AjA^j > ’-v j . l-v j-. i_ilU]l 


VI- “v 



<*jUdl UL. >il : ^U1 •>* 


cJ jUiVI >J' olliJi 


C— l^Llll £ I ^ *V ** I *' 1 • *» ^ ;► JJ r . -ij l jljJI 


jc- t I jI — uAUl ^ — i 

suisn iiijua 


>- • ± ^ e • aja^ ^jl ^k*Vl v_Jliil ^jLUc-VI ^kUI _>k 2 l — -HJI - \ 

•jUc. J Cj\fl jS 1 k**jk ^j-o ^k2l «£1 Ia (j-llo A^u? ^joaujj . — * • < ^ 0 i ^ ' •) V 

.•j *x_. £4 AJjlala cJllU jjJallo AjX Aic. Jj x la Ui ft jJ*' jS (jc 

« • , • V jo oac .121 £ ^kJl *1 jkl Cijliill jj V : c' jl— ' - uj 

Ax-alb ji ^ J£1 £* • , • *V 0° <^_>k-Vl 0- ^ j_kl ^k-klj 

V j Jjb jxc > © • (J£l £« • , • *1 (jc. Ajjj V ullSh c5' 3? ^ — *-®jN 4 — ^j' J 

•^' J.jkl f- * . ' 0 0 ^ ^ 3 * 

(jc ^j-5 • ,° i)c. <j\ ^k-Y' J** Al)j V : eA&UJl ^>1 £-» i_jil 2 l j jx_. a-' — *j - 

.<jkill o-L-lS Jl <il jk-YI fco-lfl jLJi ckJl Jc a-UUI -kJI 

<axm^Vi £« ^ <jc. ^jl^k-YI t—Jliil <^jkll a^jII if jl jj CjjliSll Jjjj V : <_$ j'jj — J' “ ^ 

.^-uai ^b-As i—JUIi ^li-Jl ^k— li 

(j© ^kUI Ajljk-fyl ^kJ Axil ^k-V' ^aJ Aj £^a— J l CxjUal' Ajjj V ’• A^'jk-iS’l — -A 

•r -* 0 

.UjjS ^ > . . " Y 

^ j, s »«. 1 » <■ U* <i\ . aU I > 1 . ^ ^ « . y\y * 3 ^^ ft A* ^Ix 3 ^^ AS^k« ^1 >*l aAH V # .j «^* V 

> Sijk* fAvuaj ji X o -ukb Jjk £J_>A £klAj £aV' A . J^k j > ,A 4 — ijj 

.A i.Ji4 > SAJai • ji 


JjAjx. ^4 £ 1 . 1 \< r +0 . , 3 _a*J ^ l,\ x f ^ ,X AjklLa : CAj^JI 3 j * >^ ^k-*4 L ya_ 5 — ^ 

.«!,' je J£ V AiUk Ia^JI JjIS jjc 


- o 


Aaj>o Akiij ‘kjjk “ X 


vv-\ 


r» 



Jl : .>]! 


AlilJl iic j jjfll 


jUal' aJI^JI j AajL._>iJl 5jl_ > ia**V' AaLiS Ak f.iVL^j : ^.U. jjl a kill! ?- ^3 - V 

<oki: Ak u^i ^Ujn c yii us t ^-Y-\Y-n) alii "ill AaikJyi a-_j^ju 
.(\-V-\ Y-n) alU ILL Lui^-Vi aj^JL SaL^uJI Lpu. >JI ijl^L-V» 

-Suk-S'» ;L w»U 3 4 ^L-^JI ajI _*kJtfl ULij Ak ^aLUj : u-aLoll J^-L - A 

MILD ^1 <jLi^l Aa_L- Ljl** aSU. J ,^-k i(WV->Y--\) Aa_all IL_L 

.(V-T-U-l) AL ^ jj£U' plAiLJ 

<j>*j SaLoUI luiU, >J1 aj 3 » S^Liu Ak r : uU JI ^ ^JJi - «\ 

*0 ^ ) ■*" jj^LJl djjltill £- AJ_jD ^_L-i 3JU l 3*2i 

Aii aL> t-\ r-\ 

{ . JJaIL ( W*\) fS J jUuyL Aiu*J3 >il] ILL LawjlLH AaU >13 <L_i*JI l_i£ 

jaL <C_^U 4_L*]\ Ail Aju ^j) jL-r^/3 (_Uci !a^ 

jLuiVl Lut jafH ' Y-^ 

AShll £-« t jUi^ U ^L— Jl ^ (£- > Y-*\) Ajj LiaaJl AiiaJl £• J i' - 

.*U1I J »IiU-S’l i> AljSj Ai*L jae AAaJ3 AA. Ak jull ILaalL* liljy t> 

-ilAaaail jj^ajJ gL . ^1 1 U-aSlj ILjji- (jjSal i_i jjlaJL !aa> Ak«Jl Hjj - 

Ak AaUJ! .U jjSSj Ia^=w ILj>- Aa Oj£il ^ jjUJL *kJl i-i-tt - 

AaJ3^' £)j& Lj^U-^^ c>“' J iiUi^i ^ >Ai J L (J -<- 

^L-a.LjjiJI jS^. C >J1 v jis-yi jaL ? ILL_31j A_c. j^. <^_jl l> _k 

^JjWl (jij c- u-lj «J. jjM jj^oaII ^i jll JliAyia cUCII Lj>^il 

^JUHS LliJl Cjl^Li JaA*: ^ 0 i S _>a A»j AjL-jili ,> UUj 

iJ ]a Ajjl^ll ^iUiji]\ JokklJ 1 a> Aallxll AaLl2l CjIa LiU^iJl CjLjc. v ' >~ 

.(Sj^aUI ttlioliLbyi 

L^jAlla ijaaS ^Jjl\ Uialj^Jl 0j Sa J ^ I CjUaaJl ja^ jtk— H - \ 

•■LiaJl tlii AJaall A1S ^i cj^Aa. ^aJ3 
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U jiu U- >JI : o*iUl» . >1' 


CiijUiV' JAj — a*A- oLl—li j-iSj ■>£>' 


i^ *JUB sLUJl < 3 L- >11 <£*5 V J-u l^aJl “ V 

:1&\ ^ 

< s_j j ^x=*l~u CjUj*JI ijiij&Ji ^ — -* o^B M ,, £m 

.CAuxfl £A 4 * «*1&J A>-® Z t> **->B 

A*3\ «aijh& i-t t-i 

f J* ~ N 

bUj ^ i Ji jj*V» SAOai. ^ ^ lT^ 

clj^i' JJE jj-iJ U^Y' jj. rt-fcJ t *' 34 ^ o* * — J* — ^ ^ j — 1 

£u*Jj\ J JL-^Vi ^>1^ O.^ tM* ^ *b*)j 

Lillies ‘-i yjl*B >J cullill <JU- _>iJi £^>3* ^ ( 4 L 3 ‘ <j' — — “ u — ^ 

AijjiJlj j\ j$Jl ji >Aa^]\ t ^Ai> ~w L aLL JS > -*L . 1 (j"i t>5 ic- ^-*> 0 • ^ — *» J — £ ( 3 — ^ 

y»]i aIAJI ^ . (r-i->Y-i) j(Y-v-tt-i) *■—**•& 

.^2wjUJl l_i 1UJ1 ^_k- t. tlVij a^muII <-J ‘■H.*— i* £-* 

JL»a!\ ■ t ’j->»* -t ’~*-l; <il*A!\ — f 

<> fcU-B Jc. ^ jUUL £ jy A^\ l^oL Al^o J£ Jl —1 al_c. 

: ^]j iiiia ^1 ia 3^1* jjL ^ i . u' L>* M ^ 

je. <Lia jsj f tai ^lou v-^a, -^jV» ^ ^ £t_L 

2JU ^a) Y . JC -ilL Jil <x_pui Cj JL V <aU>ii tb*-2B S^ 15 

^ V] (^ > 0 • JeA llib <jl 31 xm,Y 1 a 3U f . ji ( f* ^ ^ ^ 

. j. v.\ \ t >f. 1^2k UjiuSHil AJ\a 

jl^J\ w'..l_i — T 

J*^J L« Ji' jfi' S 2 jJniA ji ai jix- ^l^aJL-1 c j — jjl t>— * j U - 5 o' J — ^ 

JL-oLV' ^S uxuitlj J v . ‘.W'» >• (J- ‘ 

I_kij2 J j .^a.j ^ * s *iU ««Sf^ -ijj o- *^3 0>— ^ 

j^J' «_illj) V--1>JJ jijfrll StliS J JokrfS A_j__Lli — ic. j— «-U <— 

• j^' i>J fjjj <a^- c^ -1 04^'j <ax-ul) 5 ^' 
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U->> : .>11 


%1A JJj — V'u- >1' j#iu J jj-^ 1 -ijSl' 


i " ^ - - V 1 .-SM jj ^ 4 -. j"ii AjjL*_)iJl A^lrkll (J-mlJuII AaLli joioi 

Cjljia Ak. llAijftJl LX ic- Cjljlfti' JaC- <ilHl i_ka^j .Aj^iajll ii L^Jj («Ull 

■ AJjUaII £j\jj ^^Ic- J jxfia.ll .laliJ) ^JU Aui. j 

<£> 1 ) gfcuJi jofH v->T-n 
jjflytt Ai*> >-V-> Y-1 

®iA 4-j ^ jLliV' £ ji l _ 5 -lc ill jk~6U ^3 laJ 1 jj — jajj Al^j — L c_ii ji_j 

: LS villjj AyVui jiJ) Ajl jI^xjV) 

tpixii - i 

.Ajj-j 11 l jj^j\xuL» ^l^aJL-U uaTuTi LfyLjiA £+ Ail jk-ixi i^jl»H Aj>— J fJJ 

^^U'L.Vl AJjjJl j^lJU “ V 

«j>n **ju-n aiuji <uL - >ji a;) jk«£u ^>11 j— ^ 

:a*1U11 


A /»*m&) Aj j*H* AajM A^JL. jil\ Ajljla**5LS ^ jkl) {U^—ll >-a*4 Aljjb — > 

uJiii) bUj i li-Li ^k-Ji ^i> £. a_J3i ^ jj ^ji j» JJ siASi • J- >_ j 

l _yjj J> CiAA*n! f).\Vu«\j killj J jUafl AjL->Jlj i-Jtfll J Ajj-uI) Aij* j^au 

.ffcli cUjj AjLujjiJl ^3 diL^rfSn £ ji 

J Jc. AlL->Jlv ^ dlt 0^ ^ V AijJL J! *U1 V*i u' jdSB 

. A-Uilla Qoa .£iU Aijx)) A_iL 15 (jj£u 

ojLa 1^' ji t— iLlj AJjj Aaii..b Ajl—jail (^jl*D t _ J ic > jjljll cLJl J1 j— J 

• Aj (^-Ja j (J#i A^-flU 

LgyuAA JJ3 !)Lla l^. -v^ M OJ^i c " 1 > a> -- 1 A^>ull jjjj h . ^1 A ^ — ^ajj 

^ jllb AjLa^iJl . Atll ojU > i3i*J A^laiull jl .»^iJliH A— 

.(— llllll Ail^ £_• J.IS JL_oj1 tloAJ ^la. AailjjJ *S,j^J ^ jlll fljj .Ajlij lV**^ 

> Aa3lu,jiJl Aj) jia*.V) ^ jViaai Ajl£-« vi)joJ 


A t-’V 




jUdl >J1 : ^ui .>J| 


JJ J#b - i*A- >ii CiLliJi j il o jSl' 


3 ll— aUl 4uiL+ i^aJI AJi ^ jlxil jxJxxj — Y 


A jYt»« Al Aj jaI' Ai^jis - 1 

# 

. ^-k-» a^L-oldl AojLn _^Ll' Aj'_^k«jSM ^jxw. (jjLj LaAit AJjjkft »AA ^A Vu a i *“ 

■ (j- SLl jj f U : v u A j o d . rfii « V . A^jL-i_pJl Ajl^kutbll <^^I*i' £tk-Jl ~ 

.^i«i Jc t i Jc.\ Jj (jjij liuau AajU- Ajl^kwiVl ” 

UixJl -GjI^ Oj^J Auiai Lixll aIsL^. jjSj fii-xj AojL*_^iJ' <jl = il^U 3 t~i . nj — 


-AJL- jaJl £-kJ (j- * 3^ (3 j* 

.AjL. ^> ijl ^3 r »\V i ^H Ca U miV 1 £.>j (_>*ii t> Gi’f J flAiS-b Aj jaj <3^kll bUj “ 

<^jS*** JjS ^LilS Ua^_ 4 l^. -vJa m Y;j-n Aj^*jaJ 1 dLaJjj AJ_^a11 £ — Jay — 


J^l AJl—_>iJI jiU-a^l £i * j .aL <> JjS j *U*kj jM A^kiull £J_1 ^ k i n - 

4_llllll AjIa. £^ J*\£ (JLcojI l ;A-v; ^"-. <$i'j_jA <£_>^ £ jD kino ^jjj .All' jl 
% ^ • Ajjkj A^jA Aie ^Akj *ljA ^ <j>-kl'j Aj'_>k— V' £— -JJ “ 

•V ° ± X * S J->* ^-PJ 

tlljAa. ^_ylc. JJ^J V L jl^ 4^?\£ A^_}Aj 5j^Jl iL^lT) l M Vit Jjkil J ^ J 111 ^_^_j — 

.»UaxJL Cjl£lfl 


uu^l Ajj* Aijjk “ c-J 

. liUk a ll, 5 _uL-j^iJl <j\ ~ *"— U^ife <L^ki\ »AA ^ ^^ 1 ..*! — 

Aj— j ^-44-Jl jkClill J- J\j tliijjil' (jA AjjLuiI* «l ja!\ AiLialj »' — kiJI Sa' — « j |>1 ~ 

• U^J^' (>(% T ii! % ^ ) S Jji— 

£* A yp o » - \r • ^ Zjy*. AajAJ cUail' J^C- ^3 Ak*l«*J' IaUI' (ji — - 

Al iki <jUAj v^iS AajSAj ^aJ' ■ •' - «" ^ ^11' l j\c. kil.’kll l_i*_oj C V , > jlt~i" 

•U*a'_*N v> 

J^Ia jaL ILi j e.lkiJ' drnj Ajki';!' ALk jjJc. Aj'^kuiV' *Jr» jj “ 

cJaC. ^3 A-*A^L-*a3' SaLJ' ^ Al'jll ^ktj . U*Jj J ASh-.il 

, jl£3jV' ^ km <ji j V> . « V 1 J lAC A*j <j'_3a— ' ka li 

A*j .AjL- jU^jI ^a ?k» ji <5L>^ ^ clkiil ^ji A-jl jk-iV' jUl^' Ait A^ll-J' ~ 

.*lkiJ' j 4J1 tyj^A *' J* ^ 3 - AShll jliiikV' 
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— <4jL- >J l wLliJi j -; - --t j ,sji 
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Aj ^jjUiii j jja t— v— \ r-i 

.AA J t> AShfl aL^I a*, 1+] cUae J-e ^ j\ LLJl ^ Ij] 

aja^JI 

• f - * ' * 1 </* 0 ^ *3?-U <j cijliill j ja^ : cl ji^Vl - ^ 

VmuJIj . f-J c^i-Jl » j—Ul 4_J ... 1 1 Cjjlil_n A Jj_^ : ^jl _£_J1 _ Y 

t ^ <ijli. ^.L^S fci ^ILJI 

a-y y-i 


> —A— > r-i 


j£aj US .jUuVI Iaa oUlkLJ ILL c 
JiJ&M -ijjj CulS Ijli <4 


djUi^k-Vi J d - e >j 

<> L^li. <1 ojl 1I j .j.^-w’j #jl^i dijlS I jl U jjjiill 


>jiUl Y—A— ^ Y-1 


OJU «ULh - i 

;LuV' oliLJl jUiVI j*j£ yl c-A^j 

**■>**-) V" jj-lt (Jjllj JVl j*~ ^u-ij uL-^j • *WS— 5V> o—jj &J-1 - 

.(oUl _^VI 

•OUl^L^Vl lUc- u^- j «^j5j - 
.^u^n ifjjcw ^luiij aaJi - 
cjL>-» <^UJ| cjiA*Ji ^ <1^31. ( jijjAVij ji ^) ^UII u - 

. jljjAV' SjSi J -*La11 

.I4 J i^ajSN ^ki_>>uii ji cjUi^l- 6 u jx ++ n ^Sjii - 

J±jj\ ^l£! - 

.jLl±yi Iaa oLILl*/ CLL CiLc. CjG< jf ;_'l^ - 

-4 j*\ j ill ' Q -w'.H At. jV. — 


AjjUil CiUU - v 
•v,ilLll Aic. AjjVI ciliUJl jjjiill j - • 

•<iU. ^>aJl <j LaAVunJl (jlS-Jlj £ j^*U' ^x-il - 


AY-1 


iiU >M : ii . >11 


J*b - i*iU >]» ^jLli-11 ^ 


.<jL->Jl j\m +y 1 j>*J' ‘ 

.^5 >ji u-4iUi J c>JJ 

.(l.jUJl <f3 j JOJ1 

4 j\j« »u) 

_*ll 013 ^L- >11 ClilS 13)) <:L->1W *'V' V* 
.oUl >-Vl IaaIc. >11 jl^Vl j\ 

.>i>i c^\jXxJi\ o' Jj'j 

....... * .i i i ! • J a % V . 


:>j U jl>V' >fr Jd# >1' 4*^' (> 

.<3U >11 ^Slj 0® jW^» ^Ui cJ^Li.1 » U->U yu. 3*1 ^ 1 

^ic. iffy £ix*. J 3»I*ll >1 jk-iV' (>ij “ Y 

.<JU >11 *>11 ? U£ll ^ j -Aa/fl > J! O-k 

<_*>' <>_, r i.i*^i ^ ^UII ^ > u' M— w - r 

.^jlSill (_£&*' J) (u_iL-all ^W' j^) 

Sj> J>\z A^Joll jlL. >Ui J ^p Ai>J AjUjJIj ? UL-AV' V- “ 1 

.*>iSll ii> tl jl—' 


^>1 \ .->Y-1 

■u, >. ...'■-" jUii i^v/iir ^ V- ^Ai—M' - 

-(c j ^ o* 1 ^) JiA»J 

. j-jJb UjUJI iiU. >11 oUjc iil : ('-■') fSj - 

. jSj^I >tt- >11 jliil iij> : 0 l ~') l*J jW^ 1 - 

- ASTM C 31-91, “Making and curing concrete test specimens in the field” 

- ASTM C 192-90a, “ Making and curing concrete test specimens in the 

laboratory” 
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i* jUJi b*U> Jl : .>H 


- 4#it- >i' oliuli V&j r*— d A^i' 


A^jUaJ) AJIuj jiJI ^ jLj*.V 1 2lii jaS jjfl >1 ^AjjL ^ T — *\ 
Preparation of Concrete Test Beams 
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*AA fAAAj <j. jl!2l j* i^l j All jjq -A 4Jy_^ia jlili'Jfl lAA » 

l >. > . 1 1 ajL « . 1 1 .1 j^-ll tljlo AjL-^aJl j jj^l AjaL 2 I AjU->Jl <Jl^ aJuj Jill 
V _>£' ^ jbic' ^Uaj jj^ll <b 2 <iL- >J'j jjd' ajI— j> J' j v j — 1 ' j — - 

* e-i" *r '•• (jALo cjl _>A1J ^ — * t • j_c 

Slj^Jl <jLi Aijjlall .AA ^A r l l A Vjif^YO* X ^ lo. x^.^0. ^H. AJJ 

• fC-Ull ^l£ jll j* <JliJl 4JL* jiJl J jl_>Ju v <^21 1a=». a .1—21 3jL«jaJ!j 


uiofii t- i r-n 

2A a l d SaWI jlL^j LA ..LiA^U 4-0 jll* AjAcu J^l] jlj AVI lj A (-iA gj 

.j^ilAJl triA-Jl jl$j» JLml^b /■>■■>> 11 jlilil jl^JVl a*j S_>All 


ij^i\ r->r-i 


ja jll a o > . 1 1 JaL ) L_ika jAu. j* lJ121 CjUI^j j uiil <jj£j j\ l,i. ->j : <-2121 — 1 
JjjSjj jc <2^121 AajVi j* J£ Sa^Lo ^ J (JL Vi mwj ( a! — *^2' a — ja^JI ji 

. M V J tl>U~ol j *11 ILia l^ in a l AS C. (<-J ^UL.) 


^ 2-21 j- AjjIml. a£ ja 2 « oAcli Je v_ 2 l 2 l ^jAj ji uaxj : £J *Allj lu_Aj 21 - 

<AaiZ <_i>j LA i JL^j-OU ^-i^>~11 Jj 5 <Aij i_iH21 d j^i yA i^jjj ■ 

j>* ^3j iilkj i Ac. 121 juj ^lu Uos J I 1-2121 i_j — jl ja. j__u CO* — u> ^11 

*L 2 i U-. (-2121 cl jd ' 'J.^J ^ v .- a ‘* > 1 ..121 aja ( j_l 2 .■> -~H ji ;jli 

<i 2 aj ^ a v 21 <■ . >1121 Aalifcl 2 l <zk j^l ijlii" ■ .v — 2121 j* t ^.^"11 ^ i A Qj j U ■ 

•U->J1 ^ Ltl A ll ^l2 iljlc. SaL. <iij 


^3 SacL^JI dlljj AjS ji jA £_Oalj f&jj <-2121 j t-ijl ( vj-_5jj c. r i — >j 

s2121 £.i+. y'' SaIc.1 Sac! .■-..11 j c <_2l2l j-» ^ jA I* .kv a_u'_— > 21 L*il*ij.ll > ^A 

jc (j.1121 UaJI a^ Uiic. lJ 121 L >^jj ^ .^» 

.(*-j) Aid' ^ <i £yL~uA ' 


A £— *V 




U_> Jl : ^VJI .>jl 




clij'l ,1j Vxll uJlSU Ajiil.lll Aj. jVl j jIjljVI ij j (ji ‘ / ^ j : £• ...li lLj jUj 11 — (_j 

: AalUIl j jA-vll J AJuli ^ j.>'il' 

" JLxui jl* j. U^u JS <^JtiU ^ — lil^JI ^>3 ^— jJ 5 j L j — **JI : jI — «*#V l ~ 

jjiilUl ,jj£u jj| l_iaj .l_J 121 jja-4 J^lo AjUuIIj iijl tiil—LjS 

0° V^ ^,->; A^lil.iJl <j* *1 jL.VI jjl^Ul : cl jl-iVi ~ 

^11 jj a ^ jll ^ • , > o j J>-la ^ © • J £1 <*— * • , • r 

Ajji S-ieUJI £ ^11 _jl*Jl Aj»_jllj k- jltl! ^lLJ\ Aa^jJI ^3 L.1 <1— *-ai*ll A_2kjbu 

.^lill • A 0 t J>i* f* ^ ° * ?* • . • "V (jc -iijj VI v_i^ 

^>'-5 ^4- J£1 ^ CjjUlJI vl m— : £i— jjh 1 ' ~ 

fM » t O jjc ^ix-iS c. iMU ^ii-Jl a — jli 

ualUU ^lLuJl jlJ a>. m >IIj i _ iHill ^ ^L*JI a x jU ^ jl y» II : ^ jl jl -Jl ~ 

(jAuil _>^VI v . i )\ % II a • . ~ll . ^ii.|j ^jjlaL 3^1 j A >jl j (_^jI Mil 

^ Vi 

Y\Y Ajxj JS1 ^3-JI AJ^ ^j_J vl ■.•- >; : gk ^1 Aij ..^ - 

■ (^jUxoIjaII 1.1 js UaU»j 3ic. 

.UjjSS ^ ^ - Y 

k— iL^ v n a ^ JaS <iLxill ^ U^vj : jl_^AVI * 1 »au ji j$J! Ai_>ix. ji »iLxj' k. , iy J o i ~ V* 

AjjjS ». >» *»') Y 0 A*U> J^ia ^laL. <1 j ^ f A . ^ o jj 

(Y — ^ V— ^ j A ill Hja A iUn^^Jl ^1-. >1 A j -J;* ji # jl jA Aj^—lx. jl 

.(r-v^r-^j 


Aj u — 1 


1 .1^x11 J^\5 ‘.‘O Xf l,Tx^l,T : j > ^■ >‘i ll ^ j— ^ ® 


A3-^ 




LL.>1I : ^Ui .>li 


CjljUkVI Jib — yu>n oUlJl IfiL J J j jSI 


Ja>*ll Oi-i CAL^> (> (Y-Y-*V) JLSlb US Lu^. UlJj : - *\ 

. **jlU 

Ui *^ja t- > r-^ 

lU*J 1 ILL A*jUall AlL->ll CjIL-oc j r ' 

. (AbRf 

AL*J) j)jp) e-> r-*\ 

^ * Ab*fl > (LjcjVl) jll > - 

UJ^ U* •( <}C jVl ) *U AL-aSLi Ab*l I <L_Jj 5L_L 

.d)l^*Jl ja^jl >>l Jc- UaSli LL j>. 

j 0> ^X LjUJI e u jjSjj Uu* ILj>. Aj ^ijjUJb aa_> 1 ^ If, - 

ft ' UJ^ -^J->^' i>»t J *_i jjU J£ <jU. > ^*-aj L jj_i-JI J mC. A. ft 

.Lj>J\ >>. c » v >*j 0^-V» _P* ^ j>- M*1 j*JI aH>1I 

c*j ^ Lj>ji oJ j jx. ujjuu jjsui jH ju^ ^nai c l - 

-• j- JS a*j ajU _>JI > UUj i_i jjUJl 

Cj! j LiU>Jl olbc j>«u Aie. j^JUUS LUH ol Jo^u ^ jj>JI > q jL - 
: JU11S (fcjain aLU J* AiU >11 JL) j.-.r.u yui) 

3^>L 3j^S >>1 AaJ J\ <_ijl>1 uj^ J • ^1>1' >*j1 £-U*J) > >1 - I 

.LUJl .li! ^JJ aL ^i ^ jAi. ^1 


is^ 3 ^! aJUII olj ajU >11 aj^Ll* > L j>Jl lUc. Aii> : LiuJl 

: AJlSll aUiJI LU1I A jj> ^LSU 

i-xjlLl ‘-ijjUll r Akl«j ol^ll »1 > >1 ^_i Lil ->ll li ^ a; 

• J*-^' U^>*- JaJI ^ > >1 > ^jUll > Aj| ^,>11 

^ - 151 &* OS* ^ jd VJj» ^ UjSS u 1 


kill ja£H Ali> A - > T- “\ 

bu, ^ * Jl>vi S^i- ji ^21 U Lr _u «_j_JUll (J— -Ji wi-i r-i 

J*1L JjAj u^-yi >L jji^i-fcJl .1 >1 > A^S >1 Jljj AjL— >JL 


An--\ 



jUdt fcU >J : o-JL-U . >1» 


CJ jUiVI — SjSU >*!' k-j Ojll' 


k Jl*. fj j2 J*l£ *1 jbJj All^ Jj- ^ 

till3 fiij i AjL*_>iJ' r^k- ±ij -f*J J Jl— aIjV' 

ji ^^ic- • Aik l£ i>«P ^J^ia ujjjUil 4k*J jj >— llllll ^3 AjU-^iJI 

AL^kL jl^^-l' ji v.lo.^l « - K.^V* Aik jj£ iil— 

£4 Lkii Aikii jL* j_«uj . (r-v-ir-'v) j (Y-i-Nr-i) 

■ /H«\\ ^^jUJl k..ll V ihij fi A^jkJl Jj _> k-i* ^l-iik-lj L_Jli]l A_a 3 t_J _^L- 

c £ _)jj ^L*J1 v Aik JS iilo ^jc. : .koll » .» . frij 

^1 ^LJl J -aSlill i_Jiai ^ki- <^k <-ki — L* <!{>— k iil — ••*!' 

■•*1,0 ^ic. S jL <_JIaJ 1 £-lL ^ikuAj ji iiLJI ^tfkll ^>*> ^ ^ j — t3j^ — 

^L\s J* AiuJl fffl OkiU Aik ja ckj— *M C- ‘-iSji — j 

^ e • (jjlljxU Aik (J£J <>j^o > o . ^jc Jbk <ki J£ AjLu^ll 

Ak-^iJl *lh± ^3 IjfcU ^ ^ • <_>-lL- Cjll^Ii Sifk J£J Aj J— > • • j' f — « 

.^l.j.kl j,\c- Ji3-^ pjjj IjA AalkJl tJk— jj) AjjLla CL>13 

< ^ t t Sixial* jl A>jU, .1 Aik 1_JS r*kj Aic- : J\ j^Jlj i s \a ^ Y'— *\ 

L-u^j Si cAja £+ AjL-^iil ^UJI liL^ll J_^ajll ^1' ji^ — “d u' 

131 tj* ^ia-*ll »1 ^J1 ii ji ^ .mvll JL-kV' Aj^ ' jki .ail j— 11 c *l — ^1 

jl_^Jl SfcliSj AjL-jjiJl Jji-S Akli j$Al Aal* jll Sjj — all v_iijj — J -J — 

_^k-> Alj k-u Uc-li ^JU - ^1 ^tk- £4-*aJ yi Jja-w j^J' (jC- >—^ 5^' *■" — > jj 

• • j-* ^ 

^ufcii v->r-i 
? i p >-v->r-i 

13^j 5 a__b >Jl Cjl^k^il lik Uj^al- ^ j 5 cjl tj’l O' c .‘ - >i 

I31i A-^c. Ja A^ll. Al^nJl j j l A aj Sj 4-1 iliiis 13] L. jjjiill j£k J t . > ^ 

. Ifla S j J--OJ Jj jj Aalk vllilS 


AV-1 


^jOJl U->ll : o^UI .>]» 


wl jUiV> >ll iiZ J ^-^1 j jSi! 


-^•J ^ 


jWSiVt jijis </ t-aj3 oU^k* T-v->r-i 

ijjjjJa OUjkj* - i 

: jUl^-VI jjjSj <J\jH oIajLlJI j&a i.i>j 

.(ol^l A£.y^) ii^xJ! (Jjj Ai^JI jlL*j O-jj jsjU)' - 

.o'j*£N i> j “ 

V- li«j Ol^jAll aac - 

Jl ^ jij® ls£=h o' ( J' J l?j^) ^ “ 

. J$J1 (>»j ji c*L»a]\ c . A j ^aT Ols^j^aN 
.O' j*&\ AjS jl c-ij^xall ^5 j “ 
.Ol 3id 7*-*'. 1 ^jUII “ 

. Qil \1 1 1 ja i"'\ .W^* 1 ..' 1 « .1. i*il j.Q l 3*( ] ' '"^' »-l^— 1 — 


AjjLui! OLa^l* ~ i_i 

: vllal' Ait jluiVl JU& ^ yui' ^iliyi £-0 J 

j\i n*j Ajj-Ji J*— I “ 

glssj c>jj £jjIj - 

Ajjj l^«) AjU-jaJI -iaii OlL-al^A — 

Jok-Z “ 

.(•I j4-s Oil£ 1 a]) <jLd_pJI t ' a — 

.OIja&II lAAie _>£au ( jUc-V') j+nl\ — 


^ >*3' 


. <xjiu» <iL- >J1 olLc Ail : (^--\) fi J jUi\ - 

, <^jUall Aa (jjoxj < L_> la : (Y — "\) p$j jUlil — 


AA-1 



Cj jVj&yi — ijiL- >i\ CiLi**!! J 


UjU«i» <iU >1' : *>li 


. A_3k jim ^y jliSa.^1 Olia fL * Ji-Aau ^ W\j ^!j 

. J iuLs > J! jl^il gU <L> : (> t-*\) ^ J jUit - 

- ASTM C 78-94, ' Test for flexural strength of concrete using simple beam 

third - point loading " 


A1— t 




LU>Jl : .>J| 


»iJ jUiiVl J#b r- <*>l~ _>ijl CiLilal v~ j ^.aII ^ J jil( 


J^*-*J1 AjL-j jUa! uLux! Aa.IUa.11 Aaj^L > t— *1 

Laboratory Normal Curing for Concrete Specimens 

C- > — > £ — ^ 

•jl j — *■ ^ <_JU. > Jl CiliiaJ a^UI UJ _>U 5 -jlUJl ol >AJI JJ 

jl A^lj f.jj jLcl Air. jUiOU SaL^UI jiJI uliUiE dllj j J^Jl j ^ Y ± \0 

AJUijiJl iljUix] 4 ^JUa11 Jc. JJaII Ia_a J- — iu V j - J 

•J}**- 0 Jj£ 2jt— _>iil djlfxUI 

ui-lfJ) T-> t-*V 

2. J U» 4iL.jaJl cliljjjJ 2jj\jdl 5^1}! 4tj_ j Ul > a V A ■ « • 

Jc-lij fl-jV **— J^LlI jijj ^jL ci cLll* 2_aU o j <ii\ MjjaJl 

. jaiaJl *L- £- 

sj**Vl r-u-n 

l jstli! 2 oli-J Amalia oA^U-a tl>l3 S jU (3- £ y-^- I 2 aJU^ll j ^ — Y 

Lixjl j i <lii J (WJjlui ^1 CjUjJI ^IL* j JA*J <^lL* iolilAll 4 jL_*-IL Jj_£j 
‘ J* clAimJl ja»] <Jj4— . J* CiLJJLJl «AA tjS— J L»£ -<J aL^jl SjjJ aJ 

<=.jJ Jj£j jftl ^ je- 1 cJ£ fjj ^A=*j *4“ c^ 3 *^' J «- .» >j j 

^ -v- : U j .CjLujJI <jj^j da* ^ ^aJ! Jib UaL 1^1 Ak- f°Y ± To Sjl -> __xli 

1*1^ UjUj aUall Ajjj! j fUii jl/j J jUj jl / j *lkij J j j* S jlj_^JI 

.*l**ll 

2^jJj vijl' c\j^\ J Sjl_>aJl CjUjJ ^-Uil L-li- JjSj : X 

■2->)U«ill * b 


J^i i-u-n 

A»5 ^-i jjk ^ v^jlj) jaAVI ij+ Jli jl£-» ^ S^4- U^IacI A»j tTjll__ajJl Ai iVj - \ 

t* U^'j 5 6a_>^' 0^1 ^LlaJI JL 13} j il^i — « <iy± j_Jl 

t> ijh <c.l— ^ t — !1 J^i -Lxi^ij 2 jL a Aii ^1 ^ l j — a a£\j_JI 

: uf^' JjlLjiail 


n.-n 


J*b - UU > Ji CjUU' j#i“j 


UjUJ' *A- >» : ^Ui *>J> 

. --U J cl Cllj A^JU- O^A. % ^ • J6- JSj V <JA*-ill Aoj^SJ «/* “ ' 
ji oAh 1 O 4 l-L^ aaIu Aj-AU aJs j •-!-• i/' j' aAij • j*-“* "V 

.ijiiL. j^c- Cililil ^ 

0>J^1 aL^ dulS U*. j 11 v_ilU- (1) *>J' ^ ^ ujU^JI <i^ J 

. r u 0 ± yo cjii^Ji ; j\j± a*, jj ojSi J 3« iVu— ft 

j5j 4 Y £ .i*j jUiVl aJU ^ S ^U- jl^-Vl Jj sdljiW <> x 

(>• C -j'->“ 5 Jai Acl— (> _>£*' jUe>*' jifliVl aJ^- t>“ ^ ,; 

J^3J ^1 <iL- >J1 Oil* Ijjj .<jL«jaJl cUll *iLi) dj 3- A£.L— YA - U 

£jj o_pii\ s 1 a *Uji uiisn ^u^Ji j t>* os-j j^iii Aj — si^Ji i es — J ! 
s jtfl ^us *\d L^liuJl 0d>^ >U* o' L5>' 'f i J^ i> 

.(1-i-l £-*\) oi# ^ a^^AI AiLdl aLUJI d o-ii ^ 

t_j jikJI CjU^lII j ( J jS j\ jo— ^Sj ) Ai^c- J£ Aa — “°' j * — £ — 1-0 ^ 

.U jLSil Oi^ • 4 J^J AaJ^ll o^y^i CjUjJI j^j Ujbjil 

o- j«3B i> aj^ ‘ >' U^- J! <> j 1 -* li ! “ 1 

A_jj 1» jll A*~u 0- J j' jS>i l— Jiill CjI jl JL-4>1 

; Jj US 

0 * J vH2' c> WjJ <%» ^ >' U^ J! ^ ^ ' 

^l^L-lj dllj ^Ijj Aj^ia jll ^ ^l-j ALjkj A^JU-Jl 

cj ^ A*j J * AUx- ^ J±\ ;jU if\ jl jlJj Aikj- iljlcljS djlj i — L-ali. ^U—^a 

cjU^i J-u: cdli o- V^j j-o^y? j' 3y^° & J»ij 

•6#] t> <_>-£ t*- 3 ^ fJ cfe - u-i^ j' d*Ji 

ft l j*) Ji Ac-U Y £ jc- Jfc V S^- A^JU^ll ^ CjU_oJ 1 i>j3 - ^ 

•jW«M 

^jjU JJ 4^U Y £ j sJlill o- J OH • J^' J^ AoUc- ^ 

.A^- ijla ij' ^ JL11 <jLc. fL J J-^Lj 4 
0- jSbn AU Oliaft ^ j Jje^ J •V 1 ' 0- • J.5^ A^i^' “ 0 

O^jj olijjJ' Oh lA' f-* ^ ° 0° V Aal-*^ ^ — * fcL_d! -j — 

(JjJj l ^U AiS^ J jSi J _jiai cUll ^ CiU^aJl AaJU^ j^lUjU .^^J' «_j — i'»J Oll-jJl 

.^Wf» 


^ Y--\ 


UjUdl jkl\ : ^Ui *>B 


J*b — A*iL. >Jl Cjl-iUll Joiii 


cL» ©j' j* jJj i_iL ^5 afl j a j' j_: aJl 5 — a. L — • jj J > .- 1 ” 1 

Jj>.Muli jiu-allj Sj'jaJl ^jlaJ \Sj\jl—» y*y — -L * — ^JUaII 


. jj^L^k _cjl 


ft >1 LaJI Cs\±pl\ jaC. 0-^ 

: jLliVI tlukj Olipdl _>a*J U-JL 4_£ Vl ^U-JI j%j* Jj-ia. jlL^VI i_f _»? 

.<c.L* V’ • j ^ 3' >«L *»LL r . + 

.<£.Lm I • • j icL V* . ^ JjSl jam! Xc. L. V* ± 

• U yJ 1 • ,^ZA J AxiLu! I • • (jA j!&i CjIC-LmI A + 
.UjJ H ^ J£.\ JAM J A*lj f JJ ± 

^jjjuj .AajL. ^ iJI ALliJlj ijj^i\ jI^aII cUll AilJo] tj — i j (j—» j\ m t S M * . ' —•^'i J 

n i K Ujj U 1 U t Y I T iX c\ ^A Cjlyt jb- ■ ia >V <1 — JalA^ jl — aC-^I 

3i£j iJ-iai* Ailli-Jl jLl^Vl CjIi£U cbi AjjllJ jl£i.V' *> *»* . . Vi »J II] j .ai^j U^Ul 

.^U-JI ^j2 


jjjfcJI \- I i-1 
>-i-> t-i 

j£l* J US (JjhJI 11 a cjUlkU ILL c^J jc ilAjjidl ji ^ — U jjjL_JI j 

^ jl^a <aU tlijis Ilia <A^£. ^ A=wll« Ab*]l jjAAtJi jl o^U^> Cj — il£ 111 I jjjSj — 1L 

«1a ja »jj— a j jijLlI ^jJj 


L*JUla2| jjjAj iljULu T-^-1 i-1 

:aJU 1I CjliUil jjjLII jax^ J sj»j 

.1*1 iJJjSII jl dAb«J^ i-JujaoII f*J- 

.A^l\a<ill ^ jj j <Lijk* ~ 
.CjlluJI jUj^j JLIj - 
.c^Ljll t l j*3L a^JU-JI jll- j S jla - 
.a>1L.aII cUij t_ iLjll .jj * t _5_j*-aSI S j! _>aJI CjU jj - 

<^1^1 ^iL-ai >^11 III cls ^juji jL - 

.UjUi^iJl aLUJIj j_ 5 ^Vl -' jaII tLJI AlUia' C_J j — 








CJjUkVI JAi - >11 


. >11 


viiLl^li j ^ j i jilt 


.CiUaJl J* C. Cij ~ 

• _>a«J 1 dua. 13] <*JIjlJI ( ^>i»l ^a.1 jl ) cjIuJI Cas j “ 

.dlL fj 13] 4 aJ I«. J 1 ( j^ial^'l Jl ] CiUjfcll J cJ j — 

. A'lL l ^ jj CaIujJI 3iL ^15 ^311 (j-ai-Ul >—l — 


ulLl^Vl j ijLiU ^Lkii V- > i — 1 
o- 3 ^ J' i/A** j yy ^ JjVl 5x.L- Y £ _J1 c£^ jLliVl CIaILc- Jk__ia. ^ i. r, - 

. 4 -il— ^ail j\^Jk] 

^1] U-aJ (/-OJ ^ i aij «— Jlj21 t>— • ^ i j« 11 £ — ij — c — 


£>lj*il A-M--V 

claC. <L jja : ^ 0 ^ UH e ja^l ) 1 ^1 j 1 *1 0 A f*c3*f *^^*^1 AimA vfll llAik-al ^ a!1 — 

.<JL->J1 jULiVl CiUL. 

. ^S^Jlj <a jUall ijL-jiJl iijluc 3^ : (1-1) ^5 j jL3^1 ~ 

. jUail 5jL.^aJl jlu^Vl tllL*£^ <L_^ia I (1 1 — *\) jl£3l — 

• Ajl— ^1 jl£iVl lllUl^kJ 4 ±j.>la J (l \“*\) f 5 j jlu 3 l - 


ir-i 



i U->> oijWlil : .>£ 


J*b - M->> oLlUJ VDj r^D ^^—11 jjtt 


JjU*^ f 

3a1u£*» 4JU, >J1 ^ jUi\ 


: a_-aL. 


*sL->» Jc. ^^*5 ^ ^WJIj a^hIM'j A*l±j*ifl laljliSiVI ^ C >JI lj* J-l— lj 

JL-c-V a^ I^ a I I ^_ol _^lU ^aa .nil'll (_>«a9_jll CjUsI joJilj (J IjjUI t _)—J i*11a£ U1a» a SaL^1*JI 

: J* lU 2 Ol jlfiiVl .i* J Jl^yi ^LL- ^L. >JI jl ^UJI *il- >J) 


: j ^uljjjiH w^ijUlk^l : ‘iji 

;aL^Ia!I ijlu jijl j*j*j jLii.1 - 

JaIa^aaJI ^jLi^ail ■ «" 4ujli« — 

• \1. ft'i+W iil— jiil ^ajIIa jj — aj jblil ~ 

« \La1a 11 <jLyj^il tli^iV' a-ajUu ( jj jaj jLili.1 — 
S aIwii a H iiL-^dl ^^n l w . V ' (Jjaaj — 


AoJUa^ o\ jlfiiVi : Lutf 


•aL^sIaII SjL-jiiL l1)Iajj_jI£J^ jjjii a “ 

SaLaxUI' V\-a jaJl* ^ JO^A ^JU jlni.1 - 


jaLaiaaII * 'A— H i i •*'! ii-^ 


lSv^ oa~ j 


j iLlil — 


\1 . a\ a]I <_$a£Ij jy } 11 Cii*— Y* Ail— ^>iJ djli jLJl ^ y*~* jj2A j jLoil “ 



U->! 1 : pUt .>]» 


o»^Vi J*L- f^-aS 


3 aL^IaII AjLui jaJI iilis (jjjju jlflil \ — V 

METHOD FOR DETERMINATION OF DENSITY OF 
HARDENED CONCRETE 

f\ ft \->-v 

CW jNj A u mkl l cS^] <jA Sll.Al«ll <j\ 5jl*i S. 

4_«j^ A u^UH J\ IS I (^aljJl U jjC- j*A-ojILJ' iAjxLaaII i c_EL« <_$ I ^>-al jJl 

JU5 S— aUJl CjVUJI J J . jLJl JLityl (Ji^Ul Aic- aIlJI y > ■■■•» ^ i 

LliJ aLSII JL.) 4Jl~ ^11 <>*_ a j ji JjJI I jU_JLiVl I1 _a 

J J.^jSU 1jUx- 4 jUiVI 1^4 ixp <jli Ai^cu <j£J j .(Uplift Fore* 

i_ij fJl T-)-V • 

CjVi-aJl ^.1^1 ^yi Sd-aUI <ilj£ \iw"' JI 1 Vft, . '. Sq 1 

J— 1 » J i*ck-i |»j us - 

cLaIIj 4ju^L« ~ 

jjilb — 


r->-v 

aaLaUI 4JU. JJl iilis 

• JjAi* JI S-lL-aUI Ajl— ji JI ^ <uc <1& (jjj A^ill ^ 

5j*V» i-'-V 

<*t JJ sjl j ‘Lsii - 

Ali*Jl jUj! ^Uil 
0 ± \ • o - .lift AjjI^ A^jJ ,j£*J 



^1— Uil J» ol >jlil : ^LJ # >J 


Qt^VI J»L - OUUP i-Oj ii jjU 


.% •,) 4ilj # UJI ^ ^ J toil Jjj O j - lvll JxIaj 

f U tflji - 

. JalaJl Jt ^Aj cUll ^A L*Ui £a*^ 1 toili* ljLmAL*j ^aa jj 

Cili^dl 0— >— V 

J t&jP j^Vi ^ ji^vi o-ilji ^ ^ js^ vl v ^ - 

.AjL- >Jl 

•V • , ■ • > cjp- ton ^ tA 3 <J^V» t> JU j w v - 

^lA^J u^UJI ,> ^1 1*0^ jl£ la] VI M ^ J— U -.Jj^l Ai^JI J_£ Jk^o - 

• oJjjaII A n« H cjs J!mj ji Lf Jri l$_Lo A l.ul la 4 « '■->» ^l ^Vw. l 4 -vl^.l l 


jWiiVl i->-v 


4J**Jl to Jjiaj >-V 

•(Wo) J»l j2l fj u'J^ 1 ; (Wo) tWIL l«^*L-l fS L£ toil to - 

Y ’ ; j'j * *UI ^A U j*± l*Jjj ait aaau : (Wi) *UL toUi to - 

jis I jj lilS OJjK _>A~ ) **L. T t L*iu ^ jll Jjlill jUlUx ^Jj v'-. n. f °U 

-toj LH^ ‘-Ai^i toil ujj •(% • ,T -as jai^l 

s j’->* ^ U ji® <i*JI Oiu aa^ : (W 2 ) Jjiil* toslaJI 3 ; ,,l l <£_£ - 

li) OjjB jAm) Y * Wlu ^ jll Jjlill jy\S- <j^jj *^Ai f° 0 ± t • o 

•(% ••* ci-^V ^ 

ffl*- 35 V ^ *^J J^Vl Cjla CjliuJl ^iiu, :^.l J7I ^J1 ^ - 

^ toiJ’ ^L->li ji <j> ^ i ^ ui ji*- ^ i^.uh t ^, r, ,.u 

olji, ->s 4 ? J Jc. v ^311 a:U > II jl ^1 i cAc. I ji 

(■\--V->-V) OSJI ^ US (W|) V^jj ^ 6Ji j ^ #U JW *03 - 


r-v 


■ >U CjI .>11 


CijUkVI Jfb V- >^ 1^1 i*iij ***—^ ci j— ii -A" 


C> **4 *V^n ^ »J>**-* ^ J Wjjj U**iJ £ — ^3JJ “ 

(W 3 ) j Ai^Jl <La*L JjSj *IjA Cilc-Ui (jl 

l5^' < 3 **^ o-*^ <j* Jy**-* y> j ^ ujj c ^ 0 jJ' ?■*■"* “ 

(W 4 ) oj^ O^J U JJ *^ 

* «t » U jjj ^"t ^ 1 1 1 N W ■ — 

V = (W,-W 4 )/1000 

a^lxj' ^Ua J&Ju ^"i^Ti <iii.l' l!uI£ Ijl L aJL^ ^ :_^iUx]l ^LilL <u*JI — 

jlauS’l Jj~> --~ £« <jia_)iJI 11 a iuj^Ii iljlj A^AllI ^l^iklwl Ajli l$.i_A ^ >~‘‘' < . »V »utj 

•r 


gJliill Y— > — V 

JaLaU f AjjjJl aAHS - 

iSIjIaaII <_i 

D 0 = W 0 / V 


T p I f\jx jl^lji ai^maN a_1oaJ^ AiliS 

* a !,^ « «' i jj,* 


D] = W| / V 


f j ^ \ j^oSHj |j_>i2lj Aiu A_uaJl AiloS 

d 2 = w 2 /v 


jJ&\ A-1-V 

:A^llSll cjLjLuJI l<x ic. jl£iVt '^a _#jij J-lJy j! 

H “ ' 

fljll- Y 

r 

JakaJI ^ (fA^Uu)/ -lie •LhxJl 4JL* — £ 


r-Y 




iuL. & jUkl : ^ui 


J#b - >P oLiU? 4iE J fj£]' 


.5jja]l (jjj J CjU lia “ 0 
' --'~ j Ajl.^aVl l^*iU *k i cli^jli.1 ilul£ 1 j] La “ *\ 

(jjiJlj Ailifc — <■;•*■ — I La£ j Ia jL*i^l Jlc 4 MB 11 <11 a — V 

4 Mai l ^ \ I W*i — A 

.AipJl <\ 

.^UfcOL - ^ . 


ISO 6275 Concrete - hardened - Determination of density. 

BS 1881: Pan 1 14 Methods for Determination of Density of Hardened Concrete 


t-v 



vai-i-3 Ol .>ll 


J*b - ***->> -iLiuli ^ 


4JL-J ijxII JduiaJt <aj\1a (jxau jUlil — t — V 

DETERMINATION OF COMPRESSIVE STRENGTH OF 
HARDENED CONCRETE SPECIMENS 

fl —£■ >-T-V 

jiiaj 1^1* <aiajl£xJl jiJI futi CjLlc. Lojli* j- '■* 

LH* 2 ' oliaJVI ^ aJUI LajIIa JL. <_$ j— i-V' V ^al j_iJl Laj_J 

J W 1 * j* ^^lc- llAilC. .ki-Jo 5 • jli. tjS /■ * j .^ jfri . a yi 

d- 1 *- 4 J Ji* <— a j_Ja AiLiayij I^jLbILaj Lio*JI J< * 4 ol 3 j£aJ1 

J*3 jjjijUj <aJljcJl t_i i*11a£ j 

r-T-v 

<*]h -liL j t» d . rti jl Ljlui^jaJI ^ Lip k>i^ L«jlL> J] jlni-V' 'i* t 

1^ L*ui Jli lj* ^J>U1 CALI J^i l^lLlk. ^x»j L*i ull Lil_>J1 

Jj Jj-*) tfjit Cilftljaj <jij LiL* ^j' Cilijc. (_>ia3 J ji JjjS l**l& c<r iij jl>. "i^Vl 

.ImuaII JoiuSjJI La . ’ Ii J l L**Dfc«* ,\* ’.-aII ( ai^. j^c. 

5 ^» r-T-V 

olLi LLUa* lut.>^ jLSi.1 L&a jLSi.’iM Iaa ji ^ U 

W* J*>“ J -BS 1881: Pan 1 15 <*—311^1 — -Ljill J ISO 4012 V- 1 

:L*fr» 

.Aj^ILlaII <aj 21 Aic. < 4 fu J V^HvaH J^caRj Ja^JIj ^^lc- S_>a2I — 

.^ill ^LjS ^ > . /\ <J* <1hJ1 j ~£. 11 Ja* JE vt - 

•% ' + Ja 3» AjA^j J* 1 ^ AAA jt — 

(C) JjjSjj ^ij JijV ^ aL-aaJ 1 siL-all <^LaJ| jl^Vi J^l U,1 u>-^ jt - 

• (>-« ® jc- SaL^aII <LuaJl t^la.n (JL V J i 00 (jc <J SA^L-all 
^ C xaa Vu aI 1 j] J jUiVl Luc. jUji > jg\ ^laVl iaLAAll ^ LiLJI J - 
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ISC) 1 920 Concrete test Dimensions, tolerances and applicability of test specimens 
ISO 2736 Concrete - Sampling, making and curing of test specimens 
ISO 6275 Concrete - Concrete, hardened - Determination of density. 

ISO 40 1 2 Concrete - Determination of compressive strength of test specimens. 

BS 1881: Part 115 Testing Concrete - Specification for compression testing machines of 

concrete . 
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RS - 1881 Testing Conc-e - 

Part 117 Method for determination of tensile splitting strength . 
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d Jii • A£.Ai-fll* cIjLaL. 1+jUJj i_j jjJl JUAall Lu L_4ji 1 — «£ . ^ — «oiA 

Aic J j\ ^ a11 *£aa djLijC Aaljj ^c. I^jLj ^ L. J — a ^ — J] A-j — io <Lj all 

Aaj) jl^Jl A-»u kl j_)3 flAVunlj <^jU jLaJl v /..-! i—jL^a j U j__il jj 




ciA^ii t-h-v 

Cii aJil SaL^IaII AjL-jiJl Jfiaal A^**l^ill j^lall c_iua j ^Jl Oliual ^ aII «AA » 


AAM.U21 ^^>^11 aAA j . j#£11j joi— all *Uri^ij j»l£jll J iIua.^I <— u»i AjAaj (—lA^j ^aOuj^J 11 

CjUaS ^ic tJjiaj fl£j]1 .> £ljj» i*j£ JJ ^ JaAjV iiL- jail A — lUi k_li <aJl — ^ 

.JjUill Caaj (j-uM KjIu m I Ij ? j*uJl£]l A*-£l ^ L-^a_4 


CiiLjiu r-*\-v 

J*£l' flSjll (j £*-*) CiiA^Vl jIxa JC- A-iL* _>ail CjI — ijL® ^ ji a a y — aj 


^lj^| i-5-V 


oj*Jil 1-lM-V 

, *> a • , ^ a ^jl^iA “ 

r° >r ■ • ^ ~ 

* fov - 
C^ 4 * 4 0^* 

AaLula tljLoaLa j — 

r*-v 


ftiLdJ 




Cii is l*£l\ t-t-A-v 

Ajjj) > J* * • • 1 ( r: ^) 4u^JJ^' l> *» 

.jlaL. fLj-V* JJO.n 

i^JjB <ijj) > J- ' * * : (*':') 

•>L cUJ-^.. Jj( 1,H 

0 v'^5 : ( >1 / *±^JJ*i* r* ' • ) *-aB - 

•lU 0 • • d! Jjk-B J 4 l> >Lo cl. J.Y • • ^ 

. %£A ^Ljjiijj^J' — 

.(',At ^ jiN Ajjj) _>^*- 


oluxll o-^-V 
5J*JI iii >-o-^-V 

(j _£• ^~i-> Aj <L^alikil AJLii^aJI JjIaj j' j-J' j.rfiiaK ^ AijSic £5'^- ^ Aiwil Ai ~ 

V J .,>^ O Jjia ^ yjj Cjlj <0_>- J£ 4> S3 j&Ltll AjJalll •*->' “„P»2 *2 — 

^ jc iiiJLil ^&\\ £jjR eft 

2 ijkfi floiiultf ^1 A-C j* J£ ^JIa t- jlj^j ^ai Jjl) A » .« a xB “ 

■ Aijal! Vi- c& j.J^ ^ fli} fJ tr*^ 

Oa^^j ^ U 0-^ ^ ^ jW^V' - 

. \ ale. ^l£a.l *_a 


jLuikMJ AL*J\ ji^.y T-O-^-V 
JjaJl j t.ijlaaJl WT- 3 M-V 

<^Al J Ji P°''° ^ j J* ^ CjijluiV' V*k ci->^ ^ Ai_^i' -1 >* ~ 

CjI jUiV' £ V ^ ^ V-l.O jjj AJj j V-i- t j— ^ ■*— 1 W*jj 

.-Li» k"::^V 1 A*mu JjjJU (ji» _>il Y,0-> ,0 ^ j J , Cjlj AJjc - 


ro-v 



UUJ -U>Jl Cl JAH : fU ,>J 


<i->J J ^ J^L - cAC-J *45, ^ ^ 


Vi ua-3 j±^ ok* ^ 0 jc j__l v jjj Ljij <i. .jfr - 

■jjkuJI 

'^ A -' '■ i — V v. ' . L^V i J* A^lio 3i 4^e ji J <li*jl cl j_=J £ ay - 

^ r ScJ 1 . .“00 . Jjlja. A*je -lie JljSaJ Jj* ^ Aj_e jVl Ji— u - 

a^3 M»4 A-iluJ jiJl ciij AjjI jjl ; li Ce: cl all .1 ail '’< - . .' j I) .l] J*, -, 

.l*£~U 3 

"^^V' UJJ >*J * (^ W^ Jjjll U^J («>j£ u' *^) *J**H <j_)j-5 - 

.*Ue>^ flijllj 


iifxJl AJjaJ T-T-O-^-V 
4-UJl ^>11 l-t-t-»-^-V 

^ O-'j^VI ^ ^ t.vn < 1 ^ ^li. ^ W,) fcjjjJI fcpdl JiuJ - 

dlUl jo »Li>j J f&jll ^aS ^ j J^ajj Jo A^ J eii >e *1 

j>Je Slel jo I OljjLJl J 4 l^j JlUJI L i-ai ;ceL*_oJ Aul* jl a;.< -■ ji 

- 4 io J\ eia 

■({*> W 2 ) <ijj jSJj Ji^il >■ j>?^ll (O^l) j£ll ^\S jll jjjJ - 

Sec. (^ : l ) t— iii-Jl j^jjej^Jl i J*Juj <a—U- ^ j»l£jH £ ^ j — 

■ Jo Aj lille JjSj -13 Lo Ajljy ^jl j« 

(Decantation) ji-alb Ja—iJl *U J* ja U'l l <jl j» See * 1 — *ll> ^l£j_ Jl J ~Ju - 

(W 3 ) jlJj JjjH Cl£j J* . O AjjI jo. J JJ JjJuJI ,»1£>J' >-k l>jj 

.ajL-jJL ejojJl V' J* Jj^Il J ealiil jl*^ 

<L^Lj jolij ^ (^ W 4 ) Aijj jSJj t,V*\ JioJI Jo jUl! AluJl j* c jJ» Jjji ~ 
Alie Je J^j J* - JoljJU (>-Y) ^5j j\^\ J a^ - ^ujJ ^—£11 
VI- V : Al*H jllo J^io Jo jal Iji-Ort ^JJ ^ ^ Jl JO | gj jj a£ 

• jojoJliJl 4 +muj AjjleJl Kjlj.aU Jjo«il Aji*JI >je % Wu..* j . Jj j<j. 


r*\-v 


: friLJ 


AJjlA*» UAJ- M-j-J *J^-J V*o ^-i) Jjtf 


f jj*JI£j' Ai-iSlj KjU mJI £jLj . jaSl jii-all ^Ujll ^ — It Aiijl — Jo <i j — =u (_5 j =kJ 

3*° *~ k i c ' fjfc-rfJj 4 *iU..fyl A^u»j (j jji'i Aj — L t ^ — I 1 j— tijilll 


jLJI jui— all ^l£ jll Aj^C- Jj.rt-tll pjj iAUa ^A* j IaJj .AjLajiJl 



Y '1 V- V °. 0 -JU^s ^IL* Jc. JiH (^ W 4 AjJj i^illj) ^ t , Y*\ J^L, t j__. 

<_K^ '-^ lW fJ J) Aolc. JL OJJ^ 

^l£o J=kio ^ jaj\ \l^. ;jiiajj v i t>j p^j £&am}\ (JA UUj LIU. Ji**aj ^jl ^gSi (*\ : \ ) 


•AjajLikll <J^lll ij^UxJl <umj\ J'j£jj V^-Y£ Ala^S 


i-aliJl Aljjkil Y-T-T-O-f-V 

(3^ 4 (~> * . V ^ i> J»' o^a Jj AjjI _^J1 4^JUa 11 *lul j^l ,>UjH ilnij Ai — & 

**>» 

(J * 1 * **? ^ >° J“«JJ f° " • »—0 0 ■ Ait- Aijja-all AjL-jjiJl &a jj» .<-> t j — — 

^ . O Aje U_ii^ ^2 i> UU 2 yu. jt jJ) (^ : ^ ) ■> 4lJ^ J>^' 

j'-*M uj^ f- *. v ^ ^ ^3*^4 £^l J CjL_2 

^ u=^- 

AiS ^At #ltl ^ L-i—li* <^aJa Jl^ ^Ia^S-iL Aj»oa> Ail— jaJl ^ 4J JLli 3- A-kj - 

V\-V i Aa^ji (_>-UL QA AjtiAa. _ / >aJ ^ (Cli— VL j^C-Ll' * j— > J 

• UJJ^ 

9 

aja^U Ajj-v^iaH CaL^xJI - j ^liull l _^iil j »- • «*11 j ji^ll ^11 !"■ ■ »g ^ j-vL> J. -. 1 1 . — 

t"l l‘n.H l tikn ^C- 1 jjj JjU^JL jj^jIaII > jjmIUJI j ^1 a > t>»j lfLL....Jl a j ■■*) 

_5 ^jL l i« 4 |>1 aV> .^L (j,~k lljl A;.L.r> jjA jjjLjl A^A^il Aj^*> La 11 


jLaUVI CjIjLa. ^ — A — V 


>— 1 -^-V 


j' ^ja-JU 11 A^l qC, v_Li£jl C<r lc l~iL>^ 1 A^*j AjAvl jLU.1 A^lu 

u Jii tijUoSj ^jLII ji) ^ A^w ^ a!1 j^c jkAi*H ^!c «_L2£ll j*ljj .<n«Jl 3^1^' 

v_L2ill ja LL t fulfill A^l ,> Ax^ Jc fiyi ^ >Ul lAli ^Uj_J\ 


rv-v 



1 -.It--, A U— j»J ; ^ .,1 


<a->l CjIalJ <*~ 3 <i -5 


cr*^' jl>J' J* tuU-S Jd ^l£ jll i^j^i IaI Lt >l >AxJL <j-S* 11 j 1 %UJI j__c. 

.i* J=. jL^VI cM ^ f Ji-lliil Ji-S' U jlilil iic 


: <L^a r-1-^-V 

^ AjUjiJlj j*i~ollj j*£ll ? l£jll J. JS J- ^ X Jlj* 

.J-Xo. JS^^ jiS*!^ 

CjL^JI Jl^ll ^Ul dlij uiij ^ *U11 j* ; j*i-a ^IS J£ CjLjU^- -X 

.4j ;jU11 <j* A*-^kla JlS jj£j ^ail] j <j.IS11j 

Slc- 1 ^ ^ 1 a*> (r: ) ) £- :jj & jjaJI <> J- \ • • ^ -r 

Ai^i jj ju jcLi; ^ ^>i>j ^>Air*-b jss J 


.•U-Jalj ajjuuiJ JdUjjl e-'^ojl 3 

jiLj £xi jyj*. <j-l£Jl sjLj2a-i J-aj pj <LLj > o SaJ jliu ^U^ Jjj j-lSJl £ Ja y-i 

5 ijj ) 4 ^cUll v*-'j J 1 fA^U^l! C^J 3 13 Jj ^?5 tfiN J*— j jJ' J-- » 

.( 4 bUj U J o^j tx ^ 

us uu: ^i >ii ^a>"uH c-u-i jii j joJi ji jj ^ijj ^ jin Aid -o 

.^-lili j ^um\j\ <xkv* dljj ^.i J 


( Decantation ) J*^Ji 4ijkj j^UJl eUJL jjjj* ij*l£ll J J^n i__uJjll J ..»’ — *\ 

-k*ujj 

^ Aii SU1 j* ^xJjll Jc ^j-lSJl J\ ^Jll ^ ^a 5 Jill ll-j jj JL — j -Y 

4 IjjxaJI J_iL- Jji^-J Jo lU YO llAjyS^A JJ i_iU^J .<16 r. j -. 

' 0 t5y (^ JJ Jill J JJ Cauill <_ulisll ^4 ( Jll I ^ ^ . ) 

. jiS’lj JiaJl Joj i^jL /:% * 1 1 fc jjl jij £_* <Is5J 

4^,1 jll ^ Ja- US ( Decantation ) aLj^j ^Isi' ^Lj-j ^ 1 j; -a 

. Jil— 11 cUllj JjJJ J-4 Ji-^JL 

^*-=>5 ^>iUJl ftUlL l^ia. J^iu ^ ■ Jiij’ JJ J SJl tlibjj a-4 ( XJ 4^ Ji; 1 -<\ 

. i _ )toA Jlll jLc <_iLiS ^ V-iUl* rrjjll 


rA-v 


ilL-iJ JML\ : fXJ .>1 


ii->l ij. J*L - cli-1 Vi, r+— 


4_j JLJI cdjjjlS j_pjl £-« 5 ^jUll bj — —all — i j £ — *au “ ' • 

Jo UJ oj^-a J ijilill ISjlj.Jl Jo £A3 l-JI £j J 'A— A l 5 J— ajj 

J - -^jJjJaJ' J J*» ^ Jc. j! J^ J>_b- *U_a 

iio j> j^JlSll Ja*j Jll jl Jl -ja SjjS j 4ji Jo i_U*l**Jl flS J *1 jUl * — lU 

J) (^ ,\\ ^c. Jl <ijj) ^jjiSjj^+l' J***. ^>— . J— > • “ *— J*^l 

.JjUxil 

Jjj .frUlL Lisina J-io *Jjoll jj Jj i ili.t ilol^a < u A 1 4 •j-lii J] JJw-Jl JLj ~ ^ ^ 
J £uli)i Jij . Jlull Lajjj * j*. J -lii ^lc ole l ^4 v-ilLdl JJ ^>-3 J-— * -! J>— UaI' 

^uxa^j 4eU o.i — J ^ X • ' . •' 1 V ojlj—^ 4 — ?»jA Ai__o t _ s — !•' jA (jj—S 

•(M^ ^ Jl -Ojj) 

J— uj (flX ) i*Lj Jj^lJl jAoa j« J« VO i-il— at JaJl fJ j j^nl ' ojlo] J— J X 

.jUjll <aj±jla £eJjJ ^ JJ J° £-^Ji ^ (jj*ll ^ jaI 

J J) ^JLJI tUL (^ : ^ <>• J* 0 • Jl j^j V-*l J ^ 

* 

->**sl ^jJJ^l' IJU J^ill £jli 

# t 

iljJJ ILia liljIj^jSll j <ljl J 1^4-J' jA-Jj “ ' * 

diLo-bU <^A\\ CjljUiV' jj." X i/£V£ J jl J_ll lS.h-.-ll > _ h i£ 

J Jl 


sJlin r >u-H£ii ±u-si r-\-^-v 

# 

4>ll».o ajhS i t.W »lel_^« M (X - ^ — N'j ^Jjluill iiJl J 4jul*all *L L J al' ^)>j ji 

.\5vjlj-ll <-1-1 J <jo tliiu-Vl jlw US sil^JJl 4jJjjAjl J- 3 -^ ISoL-J' 

Xulajl Cjljg— S jj^jA AjS Juu j i_ijbll 11SJ1 ^o—Si Jo ^ joa- Jl — *1 J f .»> — X 
AxjlxuSll (JjljLlxVl cij 3 " ' i^tVl J <aj 1JI <ijjall ■ La jiS'l J 

J SAjljl' 5ijall {Jij £-Jjll J ^JIaII ^jJISII JL jjl CuA—bJ 

.ojJUl <1— al Jl 


r*\-v 






C*jU«l J^b - *^Llul ijUj *—3 ^ Jfil 


AxSLiil pUaity V-5-V 

r° " ' ' *j'^ Lr *^j V jUOU u jj^^j *l£t ai_c~ ^ 

jxb * . i\yi\ lu&ilj flljil ^ J -jlijjjiJl S&& J] viiij V 

.Ajj' jaJI CiU.^aill 

^jl_^j| ^JUJl 4*£S -j#OI r l£jB vase ^ 13) c UJI aijjUL <^j| ^>2 ^ -Y 
**-“ 0^ ‘ <“ *.V1 (JaoJl j- jUl ^ Jll H - 

J! lS*£~> c) &iX Jii-all j j*£B ft£ jll j* J_£ ia_ii C^_—V' 

jll SOuu J^ui.1 

jj£j i jj^jl ja£fl >l£ jll j <*U1I Aiajiafta AjjJl o a> f- -V 

U^ *j] VJ Ji-iJI Jjl*-* ja Cil jUJ! ^c-L-aa k_iSjlj Jj 

.Lu^u ILJij jll ^i—aj UHc. J^jjl v_iS jai 

gJLUJJ A-5-V 

f^jJI v> cJS <u*u jaufc - • j£3 L_ .£ - o-^d 

- OO . ^ fcL-jaJI Jja. .lie ja£Ji f l£ jll l^a c^aiaa v JJ\ OUoJI <JU ^_3 »«»- .$ \ 

iali jfL-ai U-,>» J j* Aic jaalll ? \£ jJU^a ^ CbU^JI aJU. J> L-J . f ° *\ . . 

• ^-* J***-“l' J Jg&H jB <a*^aj t "iU . .V l ^a«u ^JJa 

flSjB V-J JI& WAM-V 

C A % = W -- ~ Wj x 100 

W 1 

A% = -^ixl 00 

W 1 

: *V 

j^£]l ^,\£ jll i_jj3xJI <xuuJl = A% 

. ? 0 n . . _ fio . Jj^Jl -Uj <iLajaJl JJ_, - ^ wl 

r t • V,, ' ^ 0 - <j cilc Uj) jaa£l' ? IS J\ jjj - w2 


t.-v 


: c i-> 


<4->J J >. jW J#b~ V>-_aJ vJU-*> *«—J u J-~* >fi* 


O'**"*: a 1~-C ■*** f* Jij — Jl ^ — 1 C. j 3 >^*11 JJ — All fl£ OJJ “ W3 

. 4.1 U>'i <■ iiv^H ciL j j 

. jiAll ^l£jl\j _a__*alL*ll (~r...-Sl j ^IL 4 j jl»jl * J ■ ., \U ~ Ca% 

OLtJtyV"* j*flS t-A-^-V 

4jjI ill Kjtj.-U A y.,\ ^k, — 

C% = -^-xl00 


: ^ 

^jl*4 _^aJI ^ Cua— bu AjjIaII AxmuII — c% 

Axj U-» t /iLv uiVl iaili. 4 j jlill l£aL udl jjjll J <jy J! 4j uul\ = S 

(j* 4jjb Kjlj.. £_>iaj \$ Vjt . ^1 

A l. Jill »AA _}£jU yj . • ■ -H lVi^.^ I 4jjIa 1I j^llj Ajmu]! ™ SC 

-k-ijia <-ulJl aAA (j'l tin*. %Y > ,0 .U’.-kiil 4^ j ^Ic. ( >A^ Ai C- - 

.(ijU- ^ tf-iMI ^aCG C iLi-Vl l&jlj-ll Vo 


c% = 


CaQ 

(CaO), 


x 100 


A^j 4^uiu <_>iL*i “ 


^ (." ila.abU £ j^llj Aj ^1*11 V*^' “ 

AJl^ 1*X vTut.-V 1 kU f jj j jlLj 4jjlall 4 j tall! = 

• ?kj!\ ^4 ,j\ £ jJoj 

j) c**Ji\ (ji ^ Aj — - d!l - (CaO)c 

A^ill »AA (ji iI u a . %” £ _ JjAaJil' Aak J ^Afi- AiC- — <; aajfl 

. (UL*-* ti J kJI <_$a£Aj j jjl ;V t<4 .,*Vl ^ f Jj-Jlill Ai-iSi V" -k-jl* 


. <-U*. 

c% 

CaO 


n-v 




J Jib V4->l ^Llul JjSS 


uLaU> U-jaIcj : ^ui . »j 

4JUjiJI ^ (C) <^i«~6U V-UJ1 ijjjXLt <iy Ltl! V-^ j4iil r-A-^-V 
UJJ^ V^' M o£LJl UPM 1 ji 0£sffl jW^' j 

3jLiji]l s 'n AAdbU jjjllj AjjUI S^ill ^ jilu J . CiU^V' -k^ (ji ^iU..bU 

• AJL* _>idl 4 jjI jaJI AaJUaJI <xau jjjSII fl£ jll Cili3 ojc- (C) 

<A^l!l ilL-jiJJ AjjI j*J1 ^sJUaN A+£j joaiil ^ISjll tluti f .1. C. A 11 a ^ jj 

^>l£jll tS^ ^U I tlii—V' <*~u AaLial* j^LLJl 0—* 

•(C) Ail—jiJI ^3 CiLc-ili jjjll* ^ijIaII A^ill Jc Jj.A-kll Jjulll 


ji *-all flSjA <*~*j i— A-^-V 

^ ° "* • • — ° ° • ^ic. 3j* *~>y' ^Ifijll elute v-. 2 3U ^ i — ^ 

: ^IfL >~J1 f lSLjB Jjjiu AjjIaII **-l# 


Af- 1 00 - C - Ac 

:<V 

. -J— jill ^ bU (jjjHj ^ill - C 

• **->»* ^ f*SjB uj A <i>^ *+*& “ Ac 

•-* jjj f ° 1 • • - 00 • .lie. ijL-jill j*£ll ^ jll tint; iJU. ^_i _ t 

• L ^Vlb, JaAS At l*-« j;« ■ ^ j jajfiJl ^»l£ j]l A_lmJ aJIaJI 

: jjj ^ISjll Cxjjk 

A, = 1 00 - C 


. **->» ^ CUA-iO Jjjlb 4jjUl <^oll - c 


jijiaw *-v-v 

• ^ OU jU Jjll 4j-ull ^ic jjjLII ^ 5 ^ - > 

J** >#*—a flSj £ll*+*\ 

(Ac/C) (Ar/C) 1 


$Y-V 



iO- jl.u.1 1 ^ j.J 


U- >J i H ci .4^ JAj “ CA^J j#“j r^— 11 » ■>*» 


f ac -lie dlla J aLjUI Ha j l^jLo. ^ ^all OU j£a!' ^ jjHjll <r-*j J— £— * 

, 4i'~%J ,•<! j j'-v J.! 4_ja , jIaII ^&JI ‘■^'••' j AjL-^iJI CjUjLJ aHa* v^jU^c- ~y^ ) 

. i jjial lSB j\ HjIamJIJ Aa-*j <] i_ajidV*H (_yjL*S?l ^ 

: ^>ijn •— *-v 

ClU ;<•! <_$ jla-ail jjifci jjiail \ ^Vt J ) ) 00 ?*j Ajja-*xai' A ; ,.. Mil l ^a3' ~ 

. a ~.l. nt Jl JjJl *J 1 ua-jV' Aj'u* 

. Si ^i^si jjU-.n A^-uiii /ivi A ;i> -aJi A^usii cAi_^i >ji - 

. ijjjfl 

. a i. .iUl l j M.^U AjU-^JI ^ISj MV\ /\y fij Aj^uoaI' Ao-Uill ujIL_o'^JI - 
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£r-v 



M->* ifiJSp ^ : ^ViH .>a 


CJ jUWl J*b - %*&»>> al j ^ 


6-1^ * 

4*JL- |>J) ^HUSJy\ j-alid\ C.ljUi\ 


: *L.aL. 

^>‘ rtLvJ L tiAiLi _jiJI ^ _^aJ ^1 <iilJI j <iiLdi j*c. oljLiW I ^^ic. fc _^Jl 11 a J-.*. .*■ 

JaLIj LaS .4iL._>VJl lillij ij j.- ^ a l l ^^SJL l*Jl £ fJ J <ajU11 AjjI .a)*yi 

^jljLllVI ,AA J £jllill J^iauj CjI clj^J «-oa.l jll cjli»ULvV' ^C- c j — »JI 11 _A 

: J* J-1S 

. ^iL« _>aJl LJjlill J ^l^aJa.1 — 

. jljj jVl <5 fl.vVu.Li ^Ja-Jl iS^L-a jLlVV 6L«a jj — 

. 4-jL-^Vll ^ Ajj ^ajl L." iL>iill' Ljlx^ajj — 

4uil— jL\\ diLiLall j — 



M->fl ^ OljUit : >l» 4>1> 


jtfiV J*ii - iJ 4J -— » j>u 


AjjLui >J 1 <— jlaiilj £l u)lf I >) ^ “A 

PROCEDURE FOR OBTAINING AND TESTING 

DRILLED CORES 


j!&i ji 3Sk\ j ^»lc. A^s. yi ^ AjLw>li ixLJall ^ajII* jlni.V t-liSfl £f 1 _>U' l -r , U~' j] 

Jfr JaiUaJl jLiil e» AH* © >Jl Aa jlLJ LaIJI s> ' 

. Aj ^LUaII 0 jamA Aa jlUll ji ©j.rS*il blilLaJl J-ia aJU. ^ 

.LllJI > SjL. >11 

: /va >b LlUll > ijUi A-J jj “V* 

>dl\ ^ Utt - \ 

^AjAAAliH JoabJA j»Uaj — V-J 

. ,'.j \> JLuCL-V J j A >r»l l ^ Uli ~ — x 

: A^Jlj Lii*l) > jjAJSlI-t 

. JjaajII — 1 

J>&»- V 


JcUffl - 

. jUiiV 1 J ^ 

Aj j=»JI JaI jjJI — — A 

AJU>U Uk.^ll Aa 5 IU ULU >ju AjUtf AajIUH jj-& jli > j_ill A ; .* i) b 

ULuli Aa j'lUI £]i LilJI JJA^J AlU > aJ US .4jjL£tyt CiljUiaJI > Ai ukj >AJ J £*>• 

^.Wl \ i ‘X ai AaaL-II >USMj jjAJollj 9 JJ 11*11 >UV' > AjLj >11 ^ Aa>j * 

.AkUJt A =k_)J 



>i> vUfy' 1 CiljUki : .>011 *>T 


d jU*yi <-u. >* 14 -, ^ 


AJU_>^ *-• i'll* 4 <A*c- UjjSl ^ aa'CUII w u»^.y Aji 4 -Jil' jIjIS. 1 jj — ojj 

l^lu-jj J.U . ,->H J jaaSII fl& jM AjUjSJl Jc i JjL y j\ j* oj.ij»J1j »oii__. 

.^1 ... r-.uJyi ^ «'■*» - j 1 j * j " ' * " j * ! '‘ ■- 11 ~ ' * ' a.^ j- j 

r->-A 

4_j^il]l jLlilj ^1 £j 2! Cilftl^yij A:.^1 jail *A jfcj—l^V' '-1 A J * .JC $JI 

Lljlfrl ^a.'j 1 -iilj j . >.. -ILL* cllloSj ^ yA\j Aj jj. rta)l AiL— ;_^11 jU-Oall A-«^lU ^jauul 4^.1 --. jA V 

(*^ {/* 4c_^— -xJI AjU jaJJ - • _>iJlj ^’.yll l _^lc I V -'- I - A^wa* 
*5 j 4 j_^\a\\ A j.«ljtl' vjLAiwai jaII UxL *■■ jy-y -’•' j Ac j V^a 4j ; l .-jAH <__! j Ull , -.^l l 

. > ^<u - uoa 

^ jijfcN 1j*j SojI jB dX.liu4 ^ -o ki 

: ^_jll AiLj-^pJl AJU ^-3 ^4-a^-kJ IfJUxlU) C_1AJ J ilAsUaj 

J 1 J* “ 

J JJ ^JC * ~ ,, 'l«. j ^glc. uU- “ 
.l_Uui jV « " • ^ - ji 4 — <a!li <JajIS — 


JAiajjuil f — \ — A 

Standard Cube Strength ^ Lill ^* 1*11 AmjIL* 

.4_Uui]l ilAi.rf^ **11 liik « jliUl 5 >• j AjL-jjaJI _La> JikJal) A^yjL. 


Core Strength ^IUi ^ujUu 

fSj a jj-oJl <u-U5W A — i-ol jJL «_i ^4 f* US jJl— ^ k-ilil A— lUil kil Jai» A j’u4 

.> AAo _ HoA 


Actual Strength 

AjU^pJ' ^>1 sjjiLJ ia*— al' 4_« «'j- Ijji 


Aolxill A^ jlUll 

jLjcL J.lv^ liu Aj) U Jail a « J'U 

. * • <■ *' • - y* 


•< .S. 



MJJifiii : ,>1151 • >$ 


oi jWkV* J*b - ioiL. .jO ils j .-•- -••■ ^^*1'. a & 


Estimated Actual Strength <jji±L1\ 4*kili A^jl Ul 

s_iill <-* jliu ^ o yl+ ^jIxJI j. aval' AJUii^iJ J Jjtll «_i*£Jl A ajll* ^ — A J 

otiul jjjIj 5 ojlaA yJI L_illl! J Al.u'i JJ?U jolftll lift .ilLj . j. null Ilk a jjll Jl t _ g -jV xji _>lll 

4-a jlla <_lllll jj^_* L? ic ^Jl yaC. ^J-J > . iL^» jjjbj ^jl ul _pjl C_ J — 111' j 1' 

■ o joU' ^jUll i_i*£Jl hiu^a 


c_j ^HI l £l j-vuaV ^ JaaJI j ix^kiill i — \ - A 

^ j*>) ^L-ala Aolxiil A-ajllall jaUjI jl j3 1 jl — aul ^>-1— j>— £j c . 1 >i 

^131 JjliJl JC- JU» jA o' J.uijj c- lalO .•■»£. L -iAJ Jj tAjia Jl i— iljuaV^ 

±>Uill ^jjuiaaall (JaJIj >i;.^Vill ^^aiu J <_i^Jj o-iUJl jli-Yl t^V^x t_i_i£l £ j! J — -U*- 

: yui 

t »^11 j jLl^Vl 11 a ^1 i^laJl ^ 

5jL* _>J1 ^Sj* 5iHJl ji c CjI jllllVl flilUlf J' jl £— 5 >*11 c£l^ — - (j — • Ji — 1^ “tJ 

. jLUl 


. 1 j ^ J lAO-IC j i_Jjllll A^jlUl £uO>\ jJl — — ^ 

,jA Jii #_>aU1 a_* jlLJl Cul£ 1 jl ( ^_uj k_j ^111 c- 1 V 1 i lif- 3 >1 ^a 11 A-jll*ll Aaj3 j 

.AjjlkJl A-jlUl 


.J^aJl A*iH > LaiS ll ^iS’l jImm: ~. 


^iLHll tuL-a U^ 4 J £' l)SUl IjIaI y-i -\- A 

j) ^J*^iil J^r^ill ^ic U-ojcl _)^i:*ll ^ ( -l.all £kJay* 4jU^ ^^ll ^jSLa'l a a \ .i • ;> - >J 

^111S . Uj Jaj*o 1 L-iila JJC. jUHl JU»1-1 ^ J j jSj 0 — 5j — Jl 


u-j') ■ulall » ’1-^ jc. I j'u-^ |L 


r-\i .J ^jl Ja 


.A^jjUI L_! jllJl /£Lo V A waillj TT jl^Till liL^ ^5 JO j * n a i l 


UI^Ull J1& T — i — > — A 

jaia j'uHVl A>jV) i_i vH.V l (Ja'j_a2 .(—oaSJl jlJll li*^Hl jjS* 1 Alx^Jaj <_ :UH j'bUl ^jl 

V ‘-^ % r ol*Jl *l:laUl Ala^ Ulu % *\ ^ Jo*Jlj A*. jkU' LJj—lIU 
SjL-^iJl a* 4 jUU AjLUI AjLiill A^jill jat* % ^ ± ^ij a^Ij lJi 1 jj — Ul 


r-A 



j#b.- V->* oliiJi -.1 ^ 


SiL->H >-tu# : >1^ ,>B 


ia^jUl AjAlalr! L >^i; iii jSL.i ,j* <_j jiai Cilyc. AAc. aJljjjj .(% *^0 a£ ^v.) ■ ,K1 I 

t _>aL aa*-. ^C. ^Uill a* jll*ll i>u- yUl j^Lil ^ dip <ol*ill i 4J lidl U 

‘ % ^ a L$ y~mi 5jL- pJ AaLuII A 4 jlUl ^ ^ ^ i_j^]S]l ^ ( /? ) ^ ^ 

Vn 

0 “ ' ” A ) Jj-^W £^>>- J* ^ J*^s' J) iJ^ji V jliJI •>■*• ^ 

A-jll^l o# ^kbiVI Jc Sa^vJ^aa* Jrf iu(w>-A) Jja* 


AokiJl A^jUJl fjc. 0 jALJI A^jUuJI Ja«. y* ‘ is -At jjA^ 
( % ^ 0 A4j jy^LA ) 

(n) v^'JAt. 

% ' Y ± 

> 

%^ + 

Y 

% t ± 

r 

%r± 

t 


bldfrl *<_i£ JJC. JaU' Jii^a bj-c. ji jUc.1 jl*J Ail jliicV' J A_iVl 7>; 

aS Jll U~,>JI Sa* a*jaJ 4jl^ <3^ Ju, <pli]| 0 <y iJi ^ s rj l: U 

t ^1 <> bjiL jL, Jjl cpffll |jj ^ J Iaa Ji ^ J j±-*£U 

<-$*£ J t*&-u Jll AiLLJi AiUjJt L-Slc. Ap Lj^isJI aac. <j £• jj Ltf ^ 3J j Aili bS 

.usuiu] C v_is jjc ^ai*ji j\ jj 

Mjffl* ^ jrl>^V 5iHi-]l J>l >V» 0* 3ijM ^ i <lfe AjA^j Ai__^ 

-/' U>^* &>U* SA^c-i Je jl£ Sa^I J Saa> J A^ldUl AaSL^I J— ali*JI Jr. , ' ?: j 

^Uc, ApV—a Jc. ( ^ a JJ Aj^ikJI ljjKB AAt JL Vi J-iaLjj <-Ai.. AJLmi _p Ir- . Cv\ 

JA*i AjAL-jI-j! ^ Jt (Y- > -A) JU1I J ^p]| ^ y-^jj o J_!a r Ai,..^ AaiL-^jl 


SJbl J miI ^ (Y- \ -A) JjA*. 




«a _^J' JaiJa 


*— J Jilt A AC. 

fcl.^r.yi AiL-^i ^-k 

V (c) *jfm 

UJ Jill AAC 


r 

Yo. ^ 

r 

\o . > 

( To - ~c) 
4 r 

Yo. < 

('“• -c) 

^O. < 

> . . 

+ r 

© . 


JcSm ^p^ji ^jjii j] jc. ^ j^_ji jai AAfc >-_) Jj • 


i— A 











: >l» 4 >5' 


CJJjU.'i' - M- >i' ;£< 


£\ >1m.1 j- ioaj r-i->-A 

ILL l^-j til >S-U1 4jL-^aJL i-iiSJI ^ LL >^j <j' j — 

tbl J_^. JljSLS Jj ‘-J5J1 ^UJL-1 jl£ b) j — « L_JU» <ji J — ^ij 

yp £i>J iii jS-U' AjL-jiJl qa t_j j5l ^ ^ L I l ^ i t-Jili jla JoiLaJl 

A-Ju ujiill ^UaiL-1 ^11 jSUty ^SL-J <ji tpUaVi ^ Vj.A^lc. JL—- 

•c>*' J“- J) 

a 1$1S »J ^ ilib AiLi. LillJl jst vljl jbliVl j' ^5 _> — |L j ji /n tj J — 5 

«1a cJSB li"' > t.ul\rtli aJIaJI a 1 a ^ SAi£ L- jLl- ^lc jiiy» jj — L L — 

j ^».j ji ^ Loj^il iliUal^Vl lii £- <Amj1\ a — • jlLJI jjil2 — ! aILj — J i 

jLSeVI fftUl ■>>*.>* joi j -LiA £.>L~J' s-aIAI (j — 5 

. JSS cb! ^uL ^s t_ilill b* ^k. 


: Jrf> 0* iSti uJ*dJ u 15 - i-i Jw 

.L-JiH <jl£-4 ^A Li—lix <aj\1a Cjb Aibk LlLii^x fr ' 

Aj) jix—i fJ AAI^II a £jj) ilij'j^. V ;,,n — V 

£l ji ^A Ajl jL-SM ji ^Jail Si^_>L J Laoi]' jLS Jj-ii l^J Lil — Mi J=JI j — 4 

. ji Cjj' jtJIj V_ aiill 

aKJ us 3 i *>ji >ii \ «** js — in £Ujl_-j ji_£ \i] - r 

.<A.jlL AjU >i gljiM * > 1 ' ^-dJ 

o-lL. i - i — > - A 

>SVi ^ jlutV' O-ILJI V JI4JL ^ 0 . J b. ^A I^J jUafS’' 

^ AJV villi ji-l UK >JL ^ . >a» ? !AiL-l Jkiujj ^j5» Jc. >iL. £. jto j^l 

J£LL*i\ » 4JjiL' IojU il^ jLui.V' AiLiaAi ^iUl\ ^ — Jajjj. Ajjbj — C.' jj — S' ^'1 — j 

: jLii' JS1 a i^l -rtJi LLL»_J' 


O- A 


v 1 — >i> V— >' >-ui‘ : >19 « - v- >J ^i.i«iB :\ ajtf 


aU'.-laIi jojuji 

WJ>« 

(H 

jUiVI 

* A-1 ■•••U— •' ^ic j iU _* 

Has 

m 

J> 

_u*j ajU. >J i ^5 jj ■* 

r. . 

1 o . 


jiiScVi j-u-n jis i3j . v - 

^1UJ1 J- Ji- <jU Jj ^-‘y, ” 

> . . 

1 . . 


.Aj-'UjC-' Jii r-JUi ^3 

T . . 

'•• J 



.aUjjl^i U.Ju j- jilSl )i .1*1 « j* Jai a ^=*3 JJ L-liill J i_u*i J jSj V' ^ 

• ' J ' J\ J jiail A — f-J <L jiall a Jr-^*' J— ^ fU A*.yjj 

i-al* 4JU - 

a» ' • • A-« ^ • ji lA »• jl_yj ^ jii jUiJ Aili a ‘“ll V‘‘l J^- 1-U3__c1 

jIjI* 1 . ~i l i/ .U JUiu«(lj ■«_:jI21 j ;/* . ' ji ^jj_y^ai1 ^jSJ j Ay-Ja^* \^. >V >j — : -' hj j 

<Um\‘u J *Sj >4 \ O • J ^ ■ • jUail sli'3 CjliuJl jl 'i^V lfti./ui' jls Sole. j » i_j Lill 

w wLLil Nl£ 131 s jlLSVI J-lu- 2 V' ^ US .s ^ . ^ ji—iaSVl edi ^’r- j.H ju_UY 

Sjii— aJ' jUaiVl *Sj' 3 j' jLSeY' J 3*V' 5 •*■• Y * jii Jr^V' J jUc-Y* 

. ( — ) ' 0 . 3 ' • • jUaSS’l kj13 ._J_jAi]l ^>4 _ySi ^-*>£*1 *j13 £j\li ^Uij .13 

V n 


jUiVI >*-* o— i — ) -A 

jlilil J — c-Ij ^ jL1*lV' *-• s _ 5 -c Aji' ulj Ayi«_Jl _i' j—laS’l .»>— £ (j' 

jLu^.1 *1 j L_;^!ill A ; ^-a^kij' c'^*} ^ic- Aj — f* J — 4 A-^ — *— iii 1 

j'-il*l ■‘-—S'-* fcl-V J-U -'- LaU UUSfc' ^Amjj A.A.-tI ^*11 i_» .•'ll jlWi*! liiL U .. al‘ 

.Kju^H 

uil _yiVl l-i-'-A 

^Ic. 1 jjlf JjSjj *U1xa 11 »— i!_yaS'l •‘-lie Jil ^ J *1—- w uai^ ^ic (-il^VL » 

f*JJ • -W-ti JJ J A -i;-k .. ^ ALjJaj -_; _jiill »'^i»2-.l .jU.lil j — iajl jj— ; i!l JUju 1 

:^ELI1 <A+C Jr- ^ J+* ^111 ^ ^UU ^1 OU ^ cUac-1 


n-A 















-J J+L*.' : *>.1511 .>3 


J*b - V 1 - cAiun 


Ijl ouail J-ja-J' ^5 >1 .illiS j (~Jj 11 u_u.ll* jjc. * > u$' J 4* ^ <j' — «>J* £ — 2 >° ' 

.u-jj]l c 3^ c ' O**- 3 -^j 

X jl -1 ~ l-y— >r- ! ''•>' . •«*«!! ^aijj <j^lia_al' 1_2 jiall -1AC. j U_lfi]l _>iii ~ ^ 

>1 cjifti ^*71 j . ji>v <i- . u^ - i i » >Hj ^s>* js > ku->Ji (3^- “ r 

.*_j jlk^' l J jUU J jll JJ u_jiill lil I^LjI L_iAJ 

.£ 5 > - - uJl£ Jji; \£^i s^laH .Jfr^ 4^4^ 4-^1 ^ C>\p\j^f\ ~ * 

. jUiVl J— 1 UjUaC.] MH >11 ^UkUl - o 

>& «“WA 

- ClLjkJl Joa— J - U_diil J J ^1 >1-1 j uj2 VJ® Jj J— 4 

. Jajc*U jLI^V' J> -Ijial 

•>*Vl '-»-'-A 

Cjljl jkJ J£ SjUc ^ J ^laill Ail jkJ ^liiUj S^L-alJl AiL*>i' Ai*J» £ — ^ J — & 
4iL->Jl > A_^ali l^J ^yjLJl S-il^ A_Ja jli-a A-^olu A£oa— J* Aaiij Si $> — 3-4 _)' ' x, 4 

. j4^Jl aJaJ ^ Ail^—V' j'j ji frlui 

uiffll £l >1-1 j ujAj T — 0— > —A 
: > L. ^1 jij >* 44^ <*> J 

Lm ^ ; - ■ /'» >c i3 <Aa V]j <-j£il pVjji c-iliLJJ £*i 3J >C. la S ! » A j (jl 4-^T “ 

.<-\Ul <A jUJl ji ^uaii » 

jxfc ( ^L*J Jjlill laiLJall jV c_j\£L^il >c. <j JJ>1 iaLJall j> j*' aU^>c 444 “ 

J^_* _>-£ Jj i5 j ^1*11 liil j ysfc UJ- la» >^ r>l l J *j — 3 o — ^ 

. ■ jIU^U i__i£]l >3**^ lJ ^ kj - il'lil 4-44 uSD Li*-* 33 cJ^ 3 — 

^ »\ Alc^-< >u j’l ujliUl Ci ^-3 >u > ^4-J v . i Urf» A^lj ujliuAil (ji >C. JVil-Vl >aj - 

-jj >11 ^L* qj! 


Y-A 



^ILayi .>31 


•a jUiV J*b - i+iL ->a oLiun j^iDj jyui 


Jjiall AjI*J j* CJjllL* ji ^ ejlill o*^iil i__ilill t-xiUj J**j) Jli-iL ®jl £• S-illi' -“■ j - 

. CjI£AS ji UA2UII ^I^L-L Mill' jrl t ^>iU! 

. i__ilsli lit ji U_^j l_u-^ V a ^Vi . ^ I ALjk ji j* iSbll ^Ic. c-i^j 5 - 

o-»in r-a-i-A 

L]j t < Aijk ji j* ■ill'll) A , ^ i : ? jL jl l i , «\» J »; r- 

>*!' Vllill i A ill 1 4 ja LjS _>.! wiii £ jaa~y ji > jfu fj 

-uiJI ui*yu t - o- ' - A 

vjU^c. cilliS . » LL H cjiill £tk»4 ^ic l_uSj Li jS LSj uali J£ ^ L*j ji 

Ai^« i_iii]l Aj>^j jL»j AjL- j* JI i_j£ ^k- j* Cjijl^AJL aALlJI jjjj <_j lill ^ k. 

.^Lu^l > « Vu*M A u alib o_)U~> 4II Akall a_^j j 

(B/3)^J>i^ Aule ^-k>4 wJSJ La*-* 

• iilil—4 ^ L_JuI) £-k— j* J 


ujiiil jiJL 0-6 -\- A 

: ^ jikj (_L*J1 cUji s«i£ll jc. jjji> ^yL 

^5 j,* — 

SjjBB^iSlI ^jll- 
^Ua^L J - 



A- A 




>1' \iLU>' d jlAi* : >1111 •>!' 


CAUiM Jib - 4*lL.>Jl CjLIU* 



l^Jl >’i a^axj j J*t 21 cj>11 JL« ij) •- \ -A 

I^ju* 1*1 '-2j 2j jA^ j^A* cU*-21 JL j— • '-i j— *Uil ASfc_j ji ‘■ ! t . > j 

■Ji' ■!« ^lii' t> *> ^ 

J >11 Aj jj v» >2' *■ >■ A*j* V j >21 jc aIAD?! A^f >2' J> JL Vi 't**4 ~ 

^>2 >1 >1221 jUUV' J> J~b V tV- s221 jb»l > O' L>idj • ' •* ^ 

, w .\.-*.\\ f ^ U2 j* >c- 


jUi5U ^jM Jl jcJ 1-1-A 

*£11a£ J*> US i UjULS.1) l*2Ll*i 4 _>*j j v_: >11 cAA*j j* j J — **-21 J — J* — 

.l*2ala£ jjJ*S j 

>-1-'-A 

^jjlA i>aji je J* J >' ji >2L U] AjojJI <1)12*3 *^>Ll 4iUi>l >2 jl — ui* “ 
AiuJ' <JU > > iVUtj) AS >1 J-aU UJ ^A - " j' LT^' i> J jj — * 

• Aj ^ j-^-21 tb jLiBl AjA>. > >*2' 4 j> C> >-Jj (>>' 

5JU. jUi U mu ^ A jc JL V ^Ujll i> £_>1 j >^21 ti.>- <> <5>- ^ ~ 

.Aolu-V' Aj_>' f'Aiiji* <iy21 UAjI*j >->j 

ajjj v ^L-ajl j* >*- ^5 A iii r *1 i> j>2 <^=->4^ *4^' j j g > 4^— 115 “ 

3jjUu> ^l*j > J>-a^ll jUuJ J Job £- A*Ul»j p* •,'!“• jC- Aoiii > CjjliBl 

. AA>1 SAaUU j 

.^» jl2l Ja-. 1 1 J ^.-.-vll /> A-b«ll A t .^l u Joi-Aail UijlU jl^l AjS- — 

u ^iw >-T-1- 1-A 

uj iji2l >3 >. ^ijBUll Cj UjU'iI li> J^ (j« i - > L J— **-2' f >— 2 ji ‘r 1 — 

:>; U CjLUOUII JaoSjj .djUa^^Ull jjjAjj 

. lj .>««; j!2l jjj ji 1-221 J^^ AjUj _ pjl >12 — i 

:>! >>-21 j-» c22J ^->jUJl ^>-2' ^^ic- 3 aj>>1 CjU. 1>1 — t-i 


«\*A 




JiJ ijtoj ^-ai i jSS 


•j*£ / 

I ^ullfi ojIajI t ■^■v ^IjiH t «•.. - . j 

r* r J i“'' 0 ^ t j'j^ *- li * KJ j^- 3 £*j* - 

r 1 .> r ow cj*j% 4 - li ' 0^ ^ £»> - 

^ c> *'-* ■£* 6^ m - 

o*& ^ J jL ^’ <jUS ^ j* LJlc. <^U1I <L^u!l olfi.1 jill u tj *.«!H ol&I^J - 

.fcjJI 

J^ J AilUii ^iaUJl Jc. sJSH Jc. CjU^o j: j! ^kfcjl ^ - _*. 

. <-JS oil JJ Ji*i jk-jjj ^Lull 

*^J r^j® t *-* •( j*a r^j® J jW^VI ^ HL ) iS ajft\ ^ .ji ^L-L. - J 

•*jlj 

• SjAlla ^ j \ j ^l£ _>1J ^ jAlkll £J^U' - -A 


‘“^W 5 ® J '* ic ] -^J (Jj* O**^ : ^*$1 o-US “ 

yuil ^ J ^* u W- 3 ^ 0-^3 wJi Ji J jjj : AilSill , £ j^Jl ^U_i - 

a. r yn 

£*“ <■*' £*>- >i) -^J a 1 4P*® £4-* J J#*a® >s ^ ^L-a u .h ; - 

.^L\^\\ Jbftj JjS vBh ^ J) ui ^LJl r^*]\ j£>* t> AiUJl ^IjL 

^jliai j ja* r-T-1->-A 

; JUlli s ^ cj jl£ll ^ j^. 

^.,.1 Ai**JI cPiV ** £>*-*!' iljjlilll :©l^Vl-i 
jA j>^ *—h*l\ j^j Vji Sb^Jl <^J1 4 j1^3 ^ aj c ^^11 ^jlitfl : a-Ui_Jl - v 

^* T 

. r Y >a JLJI ^*11 ^ l* jl»® ^ J'i 3 ^ ** ^>^11 OjUSll : ^ jl _£11 - -?> 

.eaiSli _>iai > % r _>A Av C i ' : AJl^Vl - J 


> .-A 



M- ># WJ>» - M-> » ^Uu» V*j 11 

ililidJl t — Y — Y -* > - A 

jlfii'tf' tX>lal tolill <iy* j - > 

_ic. jjShll £x i_j jlall ^LS ( _ f ic. <_i_>*ixll CjUjLuI ILL <_iB J& Ajj-uj <_l-**xll jL £*' <-r — 

.cjKR jLa i-uJa jc. jjJj V ^ j jLfll % ^° (jc ^xll ^ilL! J>— L J-i* 

. AjU*_>aJl ^ L« jLii- J*-aiV!j £C^1»J _»» <jyjuH 

fr>4^W jW^JH cr^ 1 ^ i*fH “ r 
. jujknl! JJ jfrl Jt A£.l— SaJ p °Y iY.Aijl^A^^wL^ ilAkdl - 

Ac-L* ^Ic. Jjjj V Six Aj yiLxll djLaLLl Jxft j ^jLjl$ill frL*l! L>* — 7*^ £*_>— J “ 

.«ui ^buj 

Y- \ - A) .iL I^j £ j jOaJ! Cj jlijJl ^^*jjV iky (j-lol! jLL^j CjU+oJI fL “ 

. (X— t— 

<1*11 <&> - r 

AJjklv <*J»il! “ 1 

Aborts J*S (JSVl Jc AcL. SiJ f °Y ± Y . ijjz. A^ *ft *UI ^ oL**l! LLJ - 

i> _>v t>j j-t> J] Cil^-V! t> UJJ^ w> AjLijll ioU ujSS ~ 

• f-**.* 1 d“ 

jLl L-u-ljj jLL viL^all .jx tij^ 3 <— ^JdJ j^! ^k** (^c. cLJ! QA l^Al J J — u AJ — jaJ! £ — L^ajj ” 

^-Lxuj aLL o_>^Ua ji*^j l^isi i_s jlxJ! t5>Ll! i-J ^ Cx£i (>> J~ > . 1 k_ft s> 1L 1 

. AijJl 

AJ^S! Jft Li^iaJ ^ ^^k! i_j ^ t .p . - k^ ^kui jjSL Lf la. Al L . i l! ijUj J yk' t J- ^ — i ~ 

Aila. ULj AjjjU! a£ jk! Cijjll ^ ALk ^ L it a1 ! j ^U.jll Aj — L ilB L 

Aa-jJj Jti\ Lr ift % ^ • Aji*iil! Ab^L j ^ ^3 j-ilox jll ^ jl j C«>L11 — j A ~. j«l ! ^ — Jajj - 

.^il£ jk Akx Aiyxll ^xaj Ix^c. ^^Lll ^°° ± Y • 5j'j^ 


^ >-A 



c> 5 


J4j - ***->* oliuji j*«D, a J jSJi 


CjjjAJW - v 

. Aokidl Ji 4*Lk 4Jlx tliLjail Li-kj - 

6* J*i ^" ^ ib ‘ y d*JJ t> uj_^4 ^JjU*U oljaJ d* LiLiSSI *jl J j£L _ j ~ 

•( %*-' ) j>-Vi d* Sjoi^a ^j J] <iL^yij ^ . , > o jii. jc. j ^4. ,r . 

. ^ >a 15 jlj j^iiii ^-uj o . - ) r . ji iijUii 

Aj c - imj >J UJa' 4-^-^' £ >1 <_j 1121 J .,^-kj - 

(J^ iicL^ L-l j j>k- jjSj cluau C^jAil *LL ^ 4j*dl £ _o jjj ^.-..Jl L, U1 I 

.t-Jlil' d* £3 jjj SjU jA-u ^il jll CujSW Jjj jjl jj ^x. ^ .t_iSUll 

-L^idl La* O-T-^-t-A 

t A SxJ f° Y 1 Y . Ijj*. A^.jJ Aic. cUJI ^ U J4C fJJ l**_k- <Axiu jl iiojJl d#_x5 A .; - 

.£+£A\ 5JI* Jl J^-ajU jLlxVl JJ d&' ^Ic. Ac-L* 

a*L^ CJ-J ^SBj i-jliJ! Idle. <iL._>i L> SjjiLlI djU__uJI j» -^-. v - 

sdill ^L->J a*SjU' <^iil Jc-i i-^5 J] kA*i&\ 4j ^ jl+*l J^k, ji i_ju VJ ^.i .4^1 

: <^jV' aL*!X» >. Ail 

. ^L i nll (j jL\ ^loilu.1 ^ic. - 

< jlo4 ilL kui SjAaioJI ~ 

^ 0* *-^ J] cj-^aV' d— J 5 — Six jj s - 

.J&\ csjUcV I u-li-H 

^ ^ J Wr C->— ^ ^jliUI 1«S c5-i*42 ^1-JS 4Jj_iiii - 

iiliiil d*^J '*-M-S-A 

yull C)I # S^}U ILL AiliSSI iflc. ^ S^i. CjU jLl. c_dill 

k ^® 1 ' LtfSJ V /' ®Aa 1 fcldl <j\jl^j J ^ eaffll JAJU SjJllkfl <J Lidl (d 5 - I 

(V u ) cldl i-xl j) AJjjLj 


^ Y-A 


^U>3l ^ : >1111 *>Ji 


^ jUkV' J*la sA-p dU ^jifi j j p 


jJ IjJ .(J - JSj iluj&l; A jw ll <JU*U 3JL* cjlLJU <1 ^-LuJ' a*j) c^iliil ^ — ki^ ^L_j - t_i 

j ij^c. (_Uc- i i> ji <*Jlc 4 jj <a.j^ 5 i A^kAlll JjU <all_£ J_£5 

.L-iiill i_}j 3 ( Dc ) tL*ll 

*1 j*Jl i-illll jjjj o _pL* jLli' iJ^J olaJ' ^ o jji . 1 . ~ a. 

• ( v, ) ( u_ku £+l> ) ( w, ) <jjj 

: <A'3l\ ^y» ( D a ) Ail— _pll <i\!& <j±i*j j£*i ~ a 


Wt-Dc{Vt-V u ) 
“ Yu 


( 8 - 1 - 1 ) 

: ili^iU 


i il<ll Ui il^t l ^ 1 « <*v I . •ni l .*^ o ' 1 *** ■* 


U y ffl> ^L_£ Ijl 


s^jasusa^tv,) — o^j(w s ) ^ 



m-nc(Vt-Vu)- iVs 
Yu -Vs 


( 8 - 1 - 2 ) 


k^Oll jUHI V-\-A 

• *UN ^jl!1 j -L^akl!! 2xj (j iojj ^jc J5 j V S_p UiiSll j' ~ 

.A-ia j <Jla. ^ jA j cUll ^>4 $ _>^4* <«i j a*j •— dill _pr*-j " 

•jmjV <^jaL «]1 ji 4-daiall till j t_j ^lill “ 

. | £_k<L*Jl 4 -v ) . . . 1 « U._ .1 1 4 . it" l jf< . i\ - uj jft,' ■ ^1?11 k,- jl.l l jUti l ji« i — 

jiull jji] wlllll Jjk “ X V ; jlft^L» v_j jSV ^^ykiLdl v_lHll J ^IL “ 

jLui^l ijaSU ^ >-V- y-A 

< 1^1 UA*-* -r ^ 1 ^ 5 ^- < 5 ^ l> J — • J J — • (_$'' J j— i 

^ij till jli JahImI- V j jLl^Vl <jLJ ^U.Jl Jlill U_)— j ^ 

• J j A -kflti AllJl 


>r-A 




siu >it siuryi ji*u : *>i\ 


o»jU*Y» Jji»- M- >n -LliJi r+— 11 jj-J j>w 


T — V- > — A 

* • 1 * c*? V/ ' » Y • 0^ C-j'-W >“*** J J*-&M f^—i 

JUi . j— SJI lU^ J*— i> AujlII ^ L- k T j (ji (J^aj J-a ^J] f— • / 

Ijjju i . , . ltll ^jUl! j~&\\ (JS-S ,ji i.*ii*. jLx* joe Al£-i <jl£ |jl ^*-jij jLf-iY' 

.Aalaxill ajl* Jiy* jS ji £ <h jAx — \ 

.L_dui j ^jluull SjL* jyj CfLnL«a!l ^Is ~ <_j 

^jliH Axp-» J£ Jja. ALL*!* ^ j_^I i cL jia - — *. 

^3 J^-u J I_jr^ ;j£Jj t V jiL» aL^UI cj >121 All* fj jl aS £ ^ cL Jj — * J .I M j 

.•tlLil' ij ^ Sjc-LaaII ji -j^j <xa ji ( X ^ 1 .2 ) I j>—»S wi2i £l£ li! jj j£lll 


^■Jllili l-iLua A— > — A 

• T ^*/ UJ J" 40 *^ Axl— Jc. i^jlflJ i _ x xo£j\ Ja^J' AxmJ^ ^-Jali AajIIa 


AjIxIH AajL&aH jjJIj >— A— >— A 

^jc i—ilill ^JfLl ■- ■* •'• ' t » j-v »^ViU l »UU Ax Aja >l« > . ■ A^lxill AajILaII j « . >%"< i 

:aJV> ^VjUJI ^ilj j j ^all .1*3 <j# ^*121 

: Jai\ dUJl ^ AjilJl w>Sll 

2.5 

.l_i121 a* jli* x j— — cj*£a1] • jaLJI Ajl*ill a* jlldl 

15 + x 

: ^ij dtaJi ^ <jjm 1 a 1 \ Ui^ail 


.<_J2t A A jLLa X 


2.3 


1.5 + — 
X 


y— — y M^aD ijJLJl Aalx2l AajIUI 


J] Ai^i X 


: ^LaII) s*1u 3 j^bl ylil) A* jIL* ^ j-k.^1 T-A— 1-A 

J ii] J^Ij v_iLxa Aj jIxa jai. A: Lx AojlLi ^1^2 aIaxLaaII V- (ji J . nij 
^iLu t_iL-a Jc. jjjla-JI «_jllil Axli-JI A. jliJI ^ jjaH j>x Ali dl — 13 ^tVi j 

4^ <11^ °/o^ • J 0 (j>J liA ^ jl jjjj (i_J2l j>a_- ,U^ ^ (j*J) 


> i - A 






viljUkV J*b - 4 UU >5 ^A-luJi ^iflj ri ^3i iJj ^\ jjSfl 


'■^ LT* S J-^ 1 J ->W*J <+ J^H ^+P J-L_C Jl— *i J 

•cUUI 


■^'j <iu - i 

AoUill <-jtfJl jla villi jja -. Jc -J J ^L-3 Jc. t_i_lill ^L-S IjJ 

: ^Ull J^IxaII ^ 1 ^j_v^j ^xuii J S^iiull 


Correction Factor = 1 + 1 


/£ O n 

' U’d, 


(8-1-3) 


-+^1' £i*A JaA - <t» 

vl2l <i*c. — (j 

4 *i« M j ^u-j j_^-« <jjj iiL**ll = 5 

^jL-jaJl vlifl ^Ujjl ” L 


o^a ^ g -fc. -x . AIl l J-U- JjSu ^jLu gla*J Sac- a» j 5Jlx - i_j 

(8-1-4) 


Correction Factor = 1 + 1 .5| — S < ^ 

l, L.d 


C+-I' t> V U*iy 4iaL OjS» je-d-JI u£ AiL-^ll IjJ 4_J ^ -k^j ? 

• (S-W v> 4-**21 <1 ^oll gJ iaia jUic-V' ^ oijj < j4V' 


iioll j jo* m-A 

i — -jlLill %^ Y + jjoa. oa.lj via ^ s joLJI <*1 jUl 4 _J*ill 4 _ j\Ul J ^ 

A-_iLcill ^ 4 jlUI jli JWLj - %<\o iU - v_I2l ^ i } »,ui i 3 ; ua i 

£& L - 1 i^ " % ” I frjl c. oU Sc-Vl mB n ooxl 4 U ... y.H 4 *5 y, .t i 

. AA*m AoLdl' 4 _. jllJl <y, ( ) 4- j j.w 

Vn 

■***—* q| jil j g^LAll t> +J >lill JjSj J Jjaii -Ci! Jc Oa^hll s < - Y 

0^ WJ Aj’l jliftV* li-Jjj ■ Q . j-t . o ill <Ij^xU_o +3 ^_-l L ■ m ^ ...-, 

loj oiij ^ ^ cS^vw vj v Mjsn ^ ji— s-i oji % ^ J % o .^n 

V>iS Ai.' jUic.V> ai^i, l«le V mEN gflSS jla %> • ^ 0^ walll jL_£ 

lijiJ 


^ o-A 



JrfSLiiVI j-U# : >1111 •>> 


wji J4j ~ »+*'— oLuj) ^is j -i- -•* j ^11 j ^ 


ej^liii ( <*• > • • j- Jai ) 


^J^IS U_j Jjl\ 4 — ^alajl CiVl — :J' ^ 3 - f 

— ■!-•.'■ \<w ^ L~- 4 i j*^ ^1 1 


gjliiil j*-ij ' • “ \ — A 

• jlflcVl ^ -Lliill &1 a «_ixj 0jUi!l jj— sv. 

<Jls jliSiVI J4 ^ CAij*Jl j* L *.. ilKT; jLi^V' ji - > 

. 45l=Jl SjL, >J1 4_a .LiL A UMtllj - % 1 0 ^Jl (J^aj — <_4jlLai* 

S^iil' J* v>"' jW**Y1 ji iib 5 <jUill <- ,Uull Jxjaol ^Wi ^I_JI 4_J^UJl - T 

. *UjV1 j+ Liil v . inU lj 

? ILJ1 > % Vo jc J2 V <«u4 jo-JI L* jlLJl diil£ I jl LI y jl. <jl j. - r 

^ ^ J* % A * J2* Yj — < -v wll LjUajajl CjLliJl 4 jIa. ^ i 4 ■ jlU.i l 

0* % ~\3 jc. t—iis jV LajlLJI JL V j .jl+>V' <Ll mi <j\ J ■ ^> 1 -t;.U 

°/oYO ^jc JL *i « — LaX-wdl 4jL-_pJl I *'<1 -*;.n 4 lLa. ^ ! 4 j^iiajl i c jlLail 

. z\+*>J ' <LL. j* oLIuaJI 

jLiiVI jiji3 ' > - \ -A 
fL-t > — % - A 

. l*-lJ cjluxli ca j viii^i ^j]i ^-uiii ll^i jj jMj j>< v j ji . '-.j 

;4jiUl tlalilaJl ^Jc. j^jk-W J/i .* ; j 

jLu^YJ ^aL> fit" wUUj T- > > - > - A 

A*4l Ji) ljULu - i 

C-lllll V_lj_^j ~ 
fc-_o2Ul ~ 

*— ik-all olaoV ^ 1 • ■, il' ; k_i£ll ol^jl — 

CjILuJI 1 ai^ v_ij jlj — 
jliiiV' t' _>aJ Aic — 

<j ^UUi — «_j 

ClijLa j! g* 


) '-A 



V-. J— IfcJ ki jWkl : ,>US • >Ji 


c/ jt£&w jjSJi 


; jiAJI <-» jlLJi - 

4 ■ ■' . .. U 4 l%l ^ \ \ ij i . vO >*i — 


J4U!) Ak-lj* CiU* V— > >- )"A 
<+»\ jlj oULu - i 

. <44*11 L_Lj*J — > 

. <u*Jl n-jjlj — X 

. ^^21 - r 

. COjj US <iydl Jjia jtf j (j-x-a*' - * 

. <^ji yes - o 

d d ij» 1 1 1_|» ^4 J j;a ylH .2*4 cTi\ tiall J jjo — A 

t^LU^I j4*au - V 
iy±jj jil'j ki ^' <>_p * • l ^ y ~ A 

. jU*Vl £jj\j - n 
(jlS lj]) jlfUVt Aki <jo«Jl _)-6 - ^ • 

. jUsV» J*i #U ^ ; Jii J> - > \ 

. ^coLmuII jjlS.4 j ^li* ~ ' x 

.t_iia JSijb^JOU J*a. ^ V 

.^CJI 4jUi!l <-jUull J L-Jill i_.jlL. - ^ i 

. jlj^ i*y \ ^ j j*dSll - 2 *j 4 jL*_^aJl l-U — ^ ^ 

. ^>i ^u^u^t- u 

- v 

. v_li*j <_J ji£i jy^ ~ ' 

^sV' ^jIjjcYI ^lUl' -UjLu^II <JS *5 ~ <&_>i _ f\S jll Uu^ij - X 


' X- ' - A 

<* ,\JU Juju 1*1 ij*. <iL- jiJl jLu^' Jjia > ^ ° j ^1' CjU^oI yA\ - 

i_ol 2 l jlun>l AijjiiJ 3 jLi_^aJ' 


' V— A 



M->a _>-.U A jUlii : >u» 


^ jWi Jib " M->» oliuJi Vfij r*—^ 1» J jO 


- British Standards Institution - BS 1881 -1983 -Pan 120. Method for Determination of the 
Compressive Strength of Concrete Cores. 

- American Society lor Testing and Materials . ASTM C42 90 Standard Test Method for 

Obtaining and 1 esting Drilled Cores and Sawed Beams of Concrete. 

- Concrete Society Technical Report No 11 including Addendum (1987). Concrete Core 
Testing for Strength Cement and Concrete Association, Wexham Spring , Slough SL3 

- American Concrete Institute ACI 318-97 Standard Building Code Requirements for 
Reinforced Concrete, Detroit, 1997 . 

- British Standards Institution -BS 81 10 Structural Use of Concrete- . Part 1 :1985 Code of 

Practice for Design and Construction London . 

- Neville, A.M., ‘Properties of Concrete 1 John Wiley, 1996. 


>A-A 


XuL. >11 vl ajn *. •># 


J*b - slL. >11 .‘.I .;■.!! i*ii j i> _>~***H 


jIjjjVI ASjIia fl l^luiL jia-Jl jLl^V t-A 


RECOMMENDATIONS FOR SURFACE HARDNESS 
TESTING BY REBOUND HAMMER 


f l £ >-T-A 

dJjlLi ^5 ' \ji*W AillLl Jjf. v_ulL-V' Ja .1 jA jbijjVl A 5 >»* ^. iL uab Vi - J 1 a^-L-a jU—li* 

3 ja* 1 \ jJu AiL-^iJl *-?py jjfc j>i^j ‘-ijjkH t>ii cjLL-_>JI — > 

S jjUcaI' 1. - 3 -lie ) ■ 1 -N AjL._>^J' A^jlLai ^ujjSj ^ 4 * -IjAaj] f \V u J ^5 U£ 4 >a _>J — U 

' (ji . l*i£] J *Lo jlldl j>SH iijj*-*]' Ajjj_kll ai_A j \ 'm V J -(<f — -llJ] 

.Jj jail >a jiu Jjlal) J 

uiafl\ r-r-A 

^u. 4 — >1! 6- && jVi ;^-3 oijs J! j4^*V' ui*j 

a 1 a jljjjl <jc. _>!««-) j .l U-v * AjjIjSjI ASILj - Lp^X- — j±\\ rtia-Jl * 2 — u-aj u — uUS jjj 

Aj-krt—N AiLiaJl A_«jll« £* b-1 ^ia J Al&l' 

■ ff J.1^ -J l »lfrl A$_iLL« ui jjla I4J AiLa^pJ Jjjl*- Ljlji-iU j.aaLU A_* 

wjiijjAj r-r-A 

AaUaj ^)aJI ^.Ai-oj A_u.La Al&i Ajl^jjaII ASUaJi ■>& ^L- jii! 4^*-ali 

•ASjIj 


^J>4 


.Arthlio »2 y± ^2 - LLec. - U jlilc.1 4-“^ fAl ;>• 


S-CA-aJI Sf \ ji 

.^jL*_>Jl AJaii -lie all ip.j <_>*sl^S 


. jLla.) £-i 3a jje SjX-all v^jl jLlii ^y> Ac- 


> *\-A 


a*U>Jl won J--UJ 1 O' : ^US .>* 


oi jUkif' Jfb - oLiuJi j - r j j 


i-T-A 

-rCtJi *'* - Y ^ ^ UjiSlj jljjjV! J- iiitU £i jj\ a* ,3 

ix-j jiV j* t_iLa (Anvil) Sj*U-» jIaL* 5i^__kkl t 

,1 jly]\ jj ^AjSill ^ jW^J <^p> <> < iK *3 A_ij 

^ ^ e-A J u^s j^Vi gjiiij s >_ s»a1i ^ jt ^ jjii j *— ji ^ &> lji 

jUcVI ^.Lj oik*. Sj*4. ^ jlUl ^tuL-lj olpl j5U Uil ^Vyi UH l 

• *»i _>kaj\ *Ual 

^ ^ ^ 0-4- J* Oj^> »-£l± c> JW^ 1 UJ^-dJ 

.c^jSaI* £■* ■**-- ( Hammer ) ^~U J£ *£_>=>. (cUaij j') kjjj ^ U" 

•or L '— LiW (lU-I^I J-) ci^ 1 ‘-ijkll jc a^Uj Ui£ oi*)Ull t-jIlJI oi >Jl > C.H 

L *““ - ur 1 ® c^*-* <^>Uj _>V' <^U1I J— 4 LS — jAjuJI J£i — II V_jjjj 

. ^^>^1 ! ^4-^' J^-ai Ale. £-UJl tklAaJj <5 j__kJl 

Jiknll plki J-ai: pjlj jU— ^ (M^) <Sl«uJ» > _>• ^ JilAll <> vXUll US 

(> — Y — A) JS — ill .jliSiV' l1»3j ® j'>U Ajl^il 1 _ > «4J1 £±j a! c. ^o£Jl ^ Jill j_j^jj 

. jL^Vi Wjl' *»>V» ('f-Y-A) JL5B US 4 jl^Jl ^ i^ij Ulki 


Olpl^VI «-T-A 

‘ AXjtl vilplji lii > -o- Y — A 
<iu Au»a vjikJl _,! IjLUlU jl+UVI ^51 >- AA ^-. - 

Cjlj AiliUJl JjSj Uaj M^oll 4 UijUl ^ jUJl — a jj.Ju]l 4 L-iiJl 3 i 

3^— AjoJI plAiwl^L (^' ... 3cU*=JI j r^irlij ij^kjll) < t A Sr*+ <-jjj k 

jUU' .AjjlLJI ^ j-. c»ll ois »ij okjjkll ajUu U-a‘i aUjjj .^an oeJI 

frUll ^Jljl Aju Ukjll ^ixM»Vl 

A'AjjVl J?— ij ‘ JW4 ^K»UJi ( Anvil ) ojjUJI JaL- plA^L J^aJl Sc US pl_j - 

<11ajU-1j aUaUI p3j JaLJI SIUlJI jc. S <4^1 S*t Clitiil ljlj .^Slill 

- ruljl L_u*^-4j jl£ Ijl U ... j ^. 1 . 

• <J ^v-aUJl ^ jlUSlb ^o^ojll J-Ua Jjxkj ^ jl^aJl 

J ^ vAJ' ^1 ^U >]1 plu_, 3 u5>— i - 

^k*Jl jU^l r • *X faX. . ^J\j* y . pclj ^ U J 3 __^J1 


Y.-A 


> J* jUil : *>.1 


o> jlpY» M->* oLiuli *iD , ^*-il Jji3 


ciiii J, (bo- 3— i>-^) *0 dtfa* ^1 ^311 j V^aB ^-*4 u ^ 

.^1 »tfil iAill 3+*l y Cite ^1 ji&it 

Lli Jjii O • JJ Y • <> jl-aLu o^U^/ 1 <y Ia-jcIaS S. 10 UUI iay^Ji t> 3£f— i j3 

J£ V 3iU*^j uii ^aJI <jc ftjjVfc *>H lalLJ' J jjj .(ZiUjiB 3*"' -lali jjA ^Vi l S" i H 

oil £jl ^a jjj vIjlilxdAll ^Ic. 3 r^l-wA^ £-* ijc- ^ I + \ ■*»l l ;j£»*J J ‘ ?-* ^ ' O-Z- 

. ^ui_oll J. »««1 1 >. t \ ^ /jiJ ^ ill 1 £ » ^ > Ol*l j2! 

.*. : ..f. jj ^ Ji\^u <uii 3kJ y m jl+*Jl > ( Plunger ) 35_>k*ll j>-^4 " 

I fl'j;^ £» »yk«Jl LS lc. ^*c. al^jl j^Lli J£ Aic. 35^1xJl .CjSjJI ^ 

■ \r- JA--* Ij y-T* ; 3 a . , .»a 1* '.*> a ^-*u21 (J£J1 * til«8 ;>^1- Jjl) O ^ "* 

^ jbS j^U 3La~J» fcljffl 3^5 Jft £U»U j£i-B e^» •'A **>-» ^ ->-*—** 
.jljjjifl fij Sftljill Jp^ij rJa*Jl _>• 35 ^jkJl £i j Uja* (j^JJ 5«' j— ill "ft * jj ui — ^ 

.((Y-Y-A) JSiM) 

jfrl ^ Sftlji > Y oi^Sj £J *. JS 3£*Jill JSJi J*- J*?-^ J— ^ 

.^J j- cJ^ iki 

jlj^-ll t ^waLiJl ( Anvil ) Sj^UaII jl^l— fl-i a ^L ic-li^ i3i^ & «^j4^Vl *j “ 

.Scl jil' 

o^U-Jl T-fi-Y-A 

^ Jilil iLiull ^ ^ >11 3H^. 6j ss V j M ^ (ui^) 3^Ux-a oU^c. ? 1^L-L - 

^.k'! j jUVyi ^51 ^o 4j)Lji ^^1? ^1 L aUHj ialij ^ — 1' fl^ — *■“! 

.3-jliJl J jljj jV» 3CU11 

3fi^J Sj^UJl J ^ 3-ajliJl ^ jWjVI ^j3 S^p-j 3£^ 4^' ” 

.3J jjLj 31i c5 ifr t_i ^^>iil' jy 

(^ 10.) ji« U _>4i >iUI Oils lj] >-S' i-UI US-& - 

,|^*1 • • ) uj'ox^aII 

351L Ci3is 13] '^l&w > • - V ^1 i-LJail jUil 3^ ^4*Ul ^Up - 

. jl^Jl ,^-al' 3iUa Jjiu £* Lj J iiJ jl jl^V' J, ji3 jWW | > '^-“ 1 ' 


Y>-A 


V— 7' j-UJi ,>It 


**jfc*in Jb - a*iu.>i oUuii r*— 15 ii jyu 


.^SjIaj' jkli^ ‘bjlLc J Aj^HiaJI SjAjlaJI ; ^ 1 ij J — tl:lu*]l />— « A3 c — 

t-i « 5 bl l i> JS Jc CaUIjS 1 Ail . g&ill aip SjLjjj ^ — i <2_J! -abj_j j 

0* j' J jl£iV' a 8 >* <j# AiLfciftJ' JSj V ^.v»i cU ji ^jj* j—iSLJ 

.^l:lf.l Jill oijj jV' j*5 j ixnjl# Aj.Vfcj alu X • ^jc- 
-ki^al' <ajlLj — Al+aJ XIaj j Ja CJk&J J*-vj Sjl^J pj j — 

c^j ^ 1 £-« »Aal j <k& ki_Jal' 4_0jli^ jljjjVI ;> — 5j -ia — - jl* Ji— - Jj 

.ijjjU-ftil ( _ > .L^. 1 « ^UiLjiV 

— j uixJl jl£ ljli i <*iiljJI ^ t _^a ^iJI CjIi^aJ b. jjjj u ^2 j — 

bl L»! - jliSiVI y^- 3~«jj 4-kuilj; a jjIxaII ojUj yj jm1\ £_« ^jlixjl j 5 Ljj 

•U>-/V **"“ 0*&\i »-»Uj iil— J±}\ <*- y ujOaj Ju\ jl£ 

t* f **^ 1 ^ t <*M Jaliill M .Jy\y> Jjatf ^aII J ->b \ jWj ^ ; - 

.djla^xJl '_jj_>k aLc-l_^a 


ji^u <iii±+\\ *\i. }f brj\ r-o-Y-A 

fUttl - i 

^ fj AljljlxH Sj^=J! vljlj ^liJl ^Abii *ifci^ ^Slj* Aie Sa^^LoII CjUIjJ AiL ^L.Jj ;j 

"JJb*- 3 ^-r^j • (SaIc- Aiti-a) 4JJ jsi JI -J p!.ii2 ub dL i.S ^ < tl 

.oj^Jl ^a-yiil ^jlllll Jk' -He. illta jLjc.1 j! jl *^yi 

d Cil^U iM tj ji-a'il <4*^ >4 i-*oL 5 ju^aS l AJUa ^1 gjlii Ajjlla - u 

CjLU-J Aflj] ji JL ji y jib ^ISJ ,V ^11 SjX-xj! jUil ^Ui J w-; j 

Sj^al] ^aJ! <+S&\ Jj ^iU^yb 4-, s^.n 

1>J • J.^* j-oli*]l Sui'jV aLL- 11 S ^>1^1 ji <J^ Jc- ^ {— ij) 

Cjl jliliyi ji Jjaaj!! Ujl jLlkl ^ Ale. Jl^L-l SjjaJl .k;.ba tlltftlja.1 i>o^3 Ibaji . j <^^1 1 

.'_>_*-aU A kj .- iH vliljbli.yi b- 4 jA*JIj Aiil*j' 

I 4 J 4 JU) Jp J4 jIj If- ^ia— J^iaj - ^ 

£utii]l cj j^ki dn^ Ail^^iJI ^ckvJ <4 jll« ^n£i] S^X-oil jLlbl ^jloj ^ 

. V jib Ualjjj' 


YY-A 





J«b ^iU>5 oLlUi ^UJj Jj~~ 1» Jjis 


wLLHaII ^ 4_3l— ^iJl ^4jLL« jj-IAj - J 

<* ^ILJ aju^»j ^ Linj — ^LAI aiJI s C jLLc. , 3i >— b l>— o- 

\. \»U >-. y> !*<■-. i»U\ Jtol Aji Jit .»j>L_«all jLlil £jll: A^ojl*-^ 1 i« .» AU 

clllj £* <-i jjlall JSUil' 1—3 >uai £uUill (<5j o*J j) ^ J*'^' j — * 

^lc Sjj>11 JA.>*]] l5>^j alUj .ijjUJi L# ^ L_«J g " > r, . -1 1 

*aJl jLiiJ 


jV±\ ^ ijy*l\ ^jail n-t-A 

Aj-kU.Jl AliiaJI AiL-__pJl AjC- jj <je CiUjlw AJj jV' i£Laa jbl^y AL^iil' oiA ^ — au 

^ ^ ^>i A^U J a£U 1 JUbj aLU s^^ll o-uSj (r V • c>-^) 

jUii.1 jvlli Jc JJ jjJI jUjb A^Ull jiill <>3>1 '(jjx U J* ^ 

.l^j j 'l;^ yi £j\lj J Ajj jyl A«jk^ ^b.VLA J jA^j CjLAjSH ^ UaiA jllm* »JJ j^5 S-OL-oJl 


fcUjtll l>jUi Wl-t-A 
:AjjVI JJjaJL *ia-JI Sj^L-a J AjU- _^A' A-J^ Oif 

rtU.Ai £.>j - i 

.%> . ^ Vj i#-3 ATbbl Jo ^j£fc ^ j#5 

% ) • • J-IIaj Jei £jUi ji s jS-ftj U — jbl 1 ^^Jlc. A >V;J 1 AiUtjiJ' 0— 

^Jlc - .1 >JI uliiA— bU A.>iri — ** a! 1 «il — t cj— • 

S jjU^ll />« Wc. ‘ilt i>- % ° * j'-ii— J— J — k*j Cjb—J^il A — « jli«J' 

t*‘;i0.uVb 


uua.Ai ijy^ ~ v 

^j-Aj d:'j AjL*__jiJi JSi Cjlcl_^2 ^li*— <^. 9 l Aj\ 

. % ^ • V \^A ^C. 0jUW UaiJl J . JSi ^- U a J ijy*-*i A-ojlUfl 


r l5^\ f > ~ 

idlj uji AjjI&a Cj\ {Jjjll ? l£ jll Aitla-Jl CjU— &>!' J (>-• 11^ 

J uj^' <»l£ jl' ^c. A^oli. ijjU-. e.1 J— k] j — • A_jV J l. j — A jI#-j) S' 

.A-^LaJ' C^'lL-al j-J' 


xr-A 


M->* *>n 


J*b - V^->» j<*Dj 4 jtt 


AJLu.^iJI >*frj AaJUuJl £jj - J 

4 JAS»ii\ vi-^l cU- ^ 4 U->11 j+m] Lj s£L-1»j ^UjlUll o* a£**JI 

.Aa J U « ajaij UjImI JSI 3i£i^ ajjU- p' j^J JjV ‘illii .^>3 <_ij_^iaj c 4>1U«11 

d*All - -A 

4^.jJ jc- £jUJ» 4-jtfJl ^ jailll <j^li, jiC jlA_JjVi J ^ 

• 'U ^jlc. jL^c-Vi (jSUj U\j l£aj <£ _^o^x j^c 5jU^iJ\ Cjj\£ ljij 

£^1 £> t-l-T-A 

£±*Ji\ .£jLfl '<*£ Jc S.LS11 SjU £ ^3jj ki3 A-aC-UJi jlf "iSl ^A» •«; 

jSSi guUi l*ji US S*tfl Jit Sj^Ua jjS i Sic yjSI 

^k-ibu 4*113 .jooS AajOj ^- »llV j J ijjlfj jjSi ^3lSj ^^XMJ Ar-^kLJI ^k_^V' j4-JUl j .Li_jUJ 

J* ■»' j2* j S^Vlj vld _>-Sllj JLA c _kuJI Jc *l£Ul jlIUl Lib J^lj -4 ; j; ...J i 

.^Uail* *jjU-4 Jac- { jJLfh Mlfop ^ku! jlflil Aicj .AjjjUJI rtk-V' 

£> r-n-r-A 

•^. yiiJI ^OH" Cjlj lilli mJjj V J "JLuJI ^Uiuir cjlj <jU_>SJl Sj^Uall cjljUUl cl- -.III 

. <-cU» oi yi\ <>. yuji <jL . >ii jt Ujun Mj ui oiSji, J a^i *jl. ,^\ ju 

Ajjkj lijjfe * -*\- Y-A 

J! ^ i-M ^kJI SpIjS <> J$t jLS J Sp) ji Mkjl‘ C J=^I 0 U., 

• JjS* aj^j d'VUJ ^ j .Ajk-ill 4-^L^yi <jU _^L]\ 5JU %Y . 


^jsnjj^n a-1-Y-A 

^ a^UJI CjV-ua!' jSI j laX-Jl iJljj ^^SJl J ^ill J 

Ji^ j£i} J- J5' AjL- ^>iJ' J*c. Jj&j U^C. Sj^Uali 4— ILJl ( >j ill ^ k 4 k j-.l. 

SjljaJI ^ijjk Cjaj - i jSxJI jUc.^1 ^ -Ui _>^U J j^LJl 

a£U- ^pUlJI Akkl\ ujSS v jUic-j .J^J) ix-,^11 ^ o^jSJI iu-si ^\j o— ^ (Jl—C ^ JO- >4.J 



Yt-A 


v- ^ & S •>* 


CJ J*li- oLllJl r^-^5 j_>— 1' j>Ji 


Jl—i jiil j.^v*»3) <£ >k 1 — 1 -T— A 

Ale. jgi-I l ^->i»lt (_fe) V^ Jul* A»Aj jV' A5 _>kJ 5^^-a CiU» J* J* J>— aail 

^U*)l .AA JLm jLlkl Ale J < ii^l jwilsJI ilU J 1 a* .iSj-kJl* <XA_^ 

^ >11 jl£> 1 a] ^A^l 1 a*] c t«J V J joaSj 0^ ^J jW^Vl J^- 

.iiLkill qa i>>ll ^>*ii 1*1 j-oU^ 4j jli* jUl^V' <j* 

J^i\ »l*3 V-1-Y-A 

D l>ii J _^c . JljkV* £***> J >is-.li <5>^i *451 ay-^i J J 1 *— ^ 

^UaIj .is JaJl jjj J^b LUOJ ii Jxdl aIajj! i-*j Jt iitli-*» i!jL_>jAj J-i3d ia j_JaJl 

■ ■ ^y»\ 3 ik.ll iiHi -6 o ^l*-« tliUiai* ^IIUmjIj UIam djl*lJll Jc »1 ^jV 1 j£b J. 1 - -J 

. aIAj J7 1 cul*l jS > U _^aSj 

>1 JP A— 1 — T — A 

fA* ilkl. ^ jUiV' £*_>* *->_£ aIAjjVI CaWljS jj> Jl' J — lJ — * 

Sjl_>* ia. ^ Lid 3 o jnV-11 i IWiaW J Al*^Vl 4ii — (^*— • J . J 

villA AlCj r X • jJ A^j iJl jaJ 1 JC. OjSi L aJ jb^i ^ oW'j **-“>* 

.1 jok-o i j! jaltj Al*>V' J*'j® U.A M*® (>J 

.iUaI t ^ aIaj j^J iiti- US aS ,^71 t>ii iil^l 

.-i lyi-kU ^UH-iV iiAiulL jll.lS j) jl*>l' ^ij ^Aii-b iitk^ll c ' _y ^ ' SAj> iljlL c-iaj 

U*^Ui OH liJ.^ u-il ,> jW^ O- 

, J (JjS ^jl*t a 

UlLilUlfc^l V-t-A 

ik-.ljj lA*Jlj £A SUax-ftll villi JL. i-l»ll aIAj jV' ^3 Jj i-jli-11 in^c Cjl^ixl. ^1 - 

■ IaIj frlkkl JJ <_5-\>i u' jl+^' 

ilL- >J1 ^ (A o' J4" ^ t5 jJI <* jli- .a^l AljjjV' ii jk* v -i ^ AV iJ 1 a] - 

. Jc Ajjj V J l* Ji *— 0^ 

A— t — A 

lis jkUl jUill AUiL-‘ JjA SAjiLfl ^U1 jSB ^ jlflkl ^5>. JS Ale. aIajjVI fSj oAi - 

.Ua\» »1.*V ^iio <— if-* A=kj 1 a) V] 


Xo-A 




w j j-nv ^-a j^ioj ^ jyui 


,.l Ls-Il U->JI -.^ >11 U£. iilii-JI j* plill > jjL_i!l ^—U.; - 

* ' ' l * " * : / ftL ^' *-—■—* ^ MiwP J*c *-• A-jlU' J# iu :JlJi Jc. Jli- jyl .1 1 

r.W'Wj 11 

- J >ai _*£ SjiaS SJ'J jjSS V^ji-a^r , 'jpp\ jl> ^ui jsl^ - 

■ wi j >ll < *UL. ^1 o. -JUill > j_4 ^ c. j il^ jJBj 

( Mode ) JjiJ — '- T-'lUlll ( Normal Distribution ) <^al *il ^ jj^l V .* 

.•Uu-j^J 1 > Ja^>3 ^ ji ftUjSHj ji J— — *- > 

.Vuijill j 4*'^ JjJdi ^ 

^U^UI JUSSI 4ej~ jUii JL* ^>1 <L> gas ^ l**lo] ^c. gflSSR* *£Jl jbj_J3 

•<oj __• ti 


JijiSH T — A 

US » l+! Lii f jUiVi ^Jt v-l^ill *JI 4 *^ jijjLJi ^ a f : 

:Aa?j I CjU jLh ^JI ^ic. j'ul^vi 

wU# - I 

• jlfiiV ' l l 1 J j » ~ jlj 

.(^•lALi-JU JBj jj-iji) ^ JjiiJ, jUiVl liiJl - 

>* u -I ^' 1 ^ > *>>» J-' >*J' l« ,£ , U- >Jlj jUiVI <_i ,> Jj ,. ib - 

• (( V iijJ ‘-fij 

.(^-i—JI . u^iJl « jliJ! 4^- ^ . k.^ j 

j’^l JS ^IcljiJ sj^V* J«U-»j wil ^Vlj ^aJIj ^ai - 

• (*^ r* JS ^ic.) »:^La 
•jWW' Jr$ • j'-li- ^j'c'jS - 


J ^p.1 »jUIoj - «_j 


>» ^ (ixi^aJl 2 -jU- J~) V-UJ! J^| Sjiou. ^ - 




T--A 



> fl ULU>'t JM» : J.U1I • >» 


o» j4uV» J#L - V 1 - >* •iLiLdi f#—al ti^ 1 


J ^ ljU. jJI Jlilj' Xc. jLlkl : Jll-) i^L-all jjc ^ jll 4-yll-*^ <ULJ1 cjl jU_li.V' 

•(*#>-& 

' j\) lIjKj.IH la ^lal .I&Lj — 

Ai-ill > • “ T- A 

5iol! J j-i^ j-» i_Ua*i jl oJ^L-oH jlfil' (>• A^l- jlU S j^Lall ^-aUJl ^ — 5 4 — Llll A — a.jJ - 
A-a lVw.il i^AijxJI jJ \jj ©UalV' OJJJJ Cj1*IjSj A^UJl jiJ A^Sll — — i' 4 — *>U11 

^ 0 AiLk ^i) njUH ASJ ^jjj V l-» J . jjTilJI LIuaII UUj aH— A — £-IjIj — -V 

JuJ ^ % Y* ± Jo (a 2 

-lie CjUI jill : (n) % ^oa£ a^ AjL jjSS ala—jj^U •!»— jUI fij— 1' - 

Vn 

. -i^l jll £i _j*ll 

Sjljj £_- j-sSllyj % ^ 0 - Y Jn L. £ jl jL Aa.1 jll jlfllVI Lr - i Cjl*lj_ill *1 J-l— «- - 

. j;u£ll f\£ jll j-IL«j Aj^S bJjj £- -ij' jljj A^jliJl 

> >-T-A 

- BS 1881 Testing Concrete 

Part 201 Guide for use of non-destructive methods of test for hardened concrete. 

Pan 202 Recommendations for surface hardness testing by rebound hammer 

- ACI 228 -89-R 1 In-place Methods for determination of Strength of Concrete. 

- ACI Monograph No. 9 Testing Hardened Concrete: Nondestructive Methods. 

Part 108 Methods for making test cubes from fresh concrete . 

Pan 109 Methods for making test beams from fresh concrete . 

Pan 1 14 Methods for determination of density of hardened concrete. 

Part 1 16 Methods for determination of compressive strength of concrete cubes. 

Pan 119 Methods for determination of compressive strength using portions of 
beams broken in flexure (equivalent cube method). 


XV- A 



: > 111 . •>:. 


w^uiiVi - •*>- >;• oliuii j ijO 









^ .tun ^ : .>un .>d 


J*b - <*a- >p oLi-Ji ifis } a j^\ i^r. 


AjLuj jaJI 4jj^uaJl ^^2 tiUajiil jxu ^Li! CjUusjj f-A 

Recommendations for Measurement of Ultrasonic 
Pulse Velocity in Concrete 


r \ c. \-r-A 

joe- jujsOU L yu^i\ aJ AiU^iJ! ^lujiusW JjUaAill Jtfjjl <c. j—*> (_>*li — 2 Jj — ^ 

SsU yj\ Iujjj J . Jl^yi *UjU J AaLaaI' j AjjUll AjI— ^ 

. 1 lifrl ji 1 'f- jpil o2y^ *ljjiL*l LAJ • ' ^ "■ • -''' i/HM AjUi_^a»ll Aj^*JI A_) — ^jilfU a l l j 

SjjIxJI y^'~ djjil y I3J - ? J3 US i_i jjlaj jUe-i Ale- j — S-ij— * 

jc. <Ju*SH JU) ^ J) AiL-yijJ .<jUi _>ill A jSji l S iJ' ^-=1 J»J* o’ A -*■» 5 “ ^un 

- j l I^ yi l^J * «H ‘-'ll jib'll! _iUl AAlajJI j *;-> U...11 

uiA4^ Y-r-A 

ljUulJI J j*-jL*JI J^U. Ajj i j— all (3 j 2 ^jLioill JlLlI A C. y ^LjS JJ jlo-JUV' U_A >. ■A -.^ 

AjUjiJI jiC a3A=k_c AiUi* djljajjll *Ia£j ^5L1 A^J^l Aaiajll a jaill SiJ^ 0“ ^ 

# 

JU A^SjlSiJI ^uol JjAJj ^ — AtuiliJl SjjUaII dlLi^-ix _>jl JJ AiC. — (jS^J j] — Li j .»J » "A x fl 
Jaljjjl (ji US .AjSx-UuII (jjMiljj Aa— J ( ^S^I^aIIj ( _ r Sjjll— yi AJj^Jl j^U* l -U» — Jail A — «j\U 
£il ** > v t.yv5 ^ Ac.Uj - jlflaVI £S>e ^ - j /l> « l l J-ISoj A. ujUH A^iajll ijS—L 1 

. ju%a 11 j.^'mlL ujj«ll jAc 

uiiijjju r-r-A 

Transit Time JliiWl c>j 

5 — SUai! J_^a-o JtHl A — jj^all CjU^aI' y* A Jaii AS ^il^ij ^a!1 

AiUjiJ' lDI^ ( Receiving Transducer) JjS’U .a I I AsUall ^ — 1] (Transmitting Transduce) 

Onset 

•( Transducers) aSUiII ^ y y ^ aJx-1 y a 1 . T> ., J ' ,1 aJ-jJI a^>J1 a-»aU ^ 


r.-A 




M-jil! Wty* Ci jiuks : j-Ui *>B 


CjJjW^V J#1j - 4*iU>J wLlul» V&J jyU! 


jl4^ £-r-A 

•AjjV' «1 J* Ajj^-all jjl CjImiaIII Jliiji ^Ul jl+xll yjSjJ 

-Ajj ^a ^jS ' "A J np aJ ^ 
.( JJl—j J*- j->) ASM cjV >*-• t 

a\ : i-...i i . M.^ : iU j; <- - r 

Aic aLSL*J1 iAUj A-;1ajj aL- jJl A. i nnl l AjIaj iiL* Jll 5 j^ill ^Lil jjjUJ Ca,.jS j3 Sj jb - £ 

.tfUJl J ^ 

^j) J'iliV' AjjSj jc A-£L£ jA JjV' : oJfr^V' (>* U>*fr A — ajjj 

Jl^l ^Aj ( CRT ) Aj k^l l A^-iSfl Ajjjjl £ y ^ jC A-iLi jA >4— 

jaoS lJIa^Jo] 1*j 9 t^JA^j .^jjl ClVlaJ' J£*i\ £ jill I A* AaS^j *i>«jll *»!;«"< •■■" i__ 4 Aaiill 

JJC ^ ' . Vi .j J l AAjllI j Lu~j I jjU-ol jL. jj£j l*Ai& L-a y^. AJl ui j±A) (J 5 llA >^a11 

t3.5* Ac. y* ,jAJt i jib ( 1 —T—A'j j£*JJl j 

!A_iIljll CAjl J * « «l l ' «*~! ' Jjl a_l 

^ T ^ • t jj £ jl jS J| jial cjIa Cil jL*aI CLil.-rtiiSI JliSjl (_>-L}5 ijlc. JjAill — ^ 

.% y± aSaj 

ASUall Jja_J A ji uKl l Sjiil! • ,Y o < jlc. aL*jaII A^ilil ( Rise Time ) A y^a j* j Aj j—j Vi ” t 

.J->*11 

CjLAaflS' ^4 JilAjJ' v.’.irkTi] AJl£ jAj aL ^ la cliLAaoili Aj L. jli o JJ ill j j — T 

• aIjljVI Jiiu- o J.- rti c aLLJI 

.jllJl aMIjj AAa^JI Aj^I* J p 3 5 jl ^pJl 4jU jA ^A4 ^ jl - £ 

^ jl jjj AA jjj <-jxoj_b AjAjA wjIa ^ Jill. .all j Jjj^JlJ AiUall CjV y±* /; ySj (— lau L—*£ 

\ , CjIaA jj ^Iaj^LJ AjjjUJI ulloJaall ^yaAj ^C.SL£ ij . JijA 3 LS 1 O . J J] Y . 

aII^ jj jAUo 4 ^ jJA Ajii: _>4 jl (lAak aLjU! CjIjI u-Jl A 11 a lJ j) yjk ^xS 

\ — o » jx AjLj^iJl JIa-* ^ AjL&xJI >r?V«j»]i"ll Ja« .1 *_i*dllJl ^j!aa _^11 ^Aj (ji jjc S^U 


r^-A 




Ni- >1' ^aUH -|\ : jalB • 


Cj' J^i\ Jjb- ioiu >9 oLiu* 


*1*L*Y1 a-r-A 

jk*a koUa >-0-T-A 

.plaUVl oJ-a *iUall 3-ila j ajii^k all ojlaA ja JfL CiUk jail JlUjl ja j jfo j 

•j*>Vi ojjj i ji^Ji a iu-ja 4 ^Lc *i j*.i ^ 0 * 1*21 ji^Aj kiiV > .^ n j*_ jb 

(j* J AJOj <1 (<*aY O . Jl ja. <ljk) ia l J-)*.kS JI 42 JI £a Jjjjj .*U— ia j JJ ilj 3j_ jI^j 

A*la*ll (ilij -Ajc. £• jakaj — *1%L ja *L£$— all (jji diLajall Jliljl 

• j^' ^ ^ 'j] **jUull J ~ jluJb Jl^jl - > 

-L^jU-a jll ®-» j ja j£hll £a ^jU 21 jl^Zk-! ASUall ja JS “ Y 

. /J j a .a il l £—a j ^jJI jLull iJ;U*ojj ^loia k * J a — T 
jk»~] y a y . A i l l jjjjjjl.21 j jij l * il l ^c. AiMiUa >1 ajH 3jL* j* 4 Jj5j <L — 1» £ — Jajj — t 

-JaKlb 

JV jj' Ci’ 1 ^ £- ^ .U » ^ cS-^! LT^ A$Ual' ^ “ ° 

.^um ^ jc 

pic. dlli ^51 1 <^lc £jUx*]l j-* aL^* CiilS lj]j jl+aJL 4-iLil' 3*1 j — 5 J> .*3 - *\ 

JaAjJa jla-** 3 jb] ^ l i*»^fll 3 -1.1a. all till] jc 3*1 jill tliiUkl ljl Lai . j ji — _o l kiv J j ^ j 

. j£*l Jill jjlUS < jml iali alakjVI ji.^ll 

J-iaijj .lj>jIS 1I ji AiLLlI j* tji Aic. 3 Jjj^all* ji*-al' -k^a A> W- j_v 

• ji' j^ll jljjl j^\j jliltV f'-iil-il J£ Jf3 U^l ja.1 


JlilTl’l j-J cy.UA 4JJ o- t-r-O-A 

3jU1mVI j^4J <ji Jjt .SjjaJl k» . rt ^alj JJ ja * ^ilall <k*-l yJ 3-iU. AiU aJl oOA ^ j>j 

j“«> _>a ^l ^Vi .^U AjIxxJI j .^jllill jiaju tiLi ^ j jl^aJl A_«^U- ^ I ji - 

Ij^ai j m .a itl l ^.1 jj^ij -ADLk ja 5jj >i -all JjS CjUjall Jlilil ^>aj La^ia JSJ S_Lij ^i_^a 

• 

^Ujla jL'J 1 > ij A ^tl l j J&J LajiJ . ^LJI JiA\ LaS jL-oll ki^>il ^ ^a Y 0 . J' <1 jk) 

^ UA=kjaIl cjlaisl <c- j*- tj ' . ->’■ jLui-1 ijj^i -3*1 jill Aij .u'.Vil ^.aAJuaj j \ • • • <1 jk) 

UJ^ (^ ®«-' >il J J .(sd Jill Jp*J 1-ic) jL_all hxJn iljl jkiJI j-iL Jj^kll > jj -^«H 

jj^J ^ % • ,° ± ^Ac. jUd Jill j-U (jjlill Vi JaII L_a*aJll — lc <C. yx — kail 

.a1j 4* Ai- 2 vlili ujLaUill 


rY-A 



V^-7 1 ^ #>» 


jUiV» Jjb " ollun cfj-^T JjtS 


>^3UUuj £^Lm* 21 ■ >l>rt jlbiij *Ua'>« o& > L ill i r-o-f-A 

Acj- a jl^J A£ j*dall Jj- sliLdifil' jUia U* 0 u j2b rtaLutt u.; L^ £uJ ■> J — *■ J 

# 

(jfS U:L=w ^ a!' J'Jjj' AX- J-J ^ ^U-l' o* t . - ^— •» ^ IjJ _>^ i-^J ‘ ^ 

.lIjU.^a]' Jlkul <ijAlia iilij >4 £jlill tjla AjUx _>iJl l+aA d i JJ J^aj l_j 1 — t^B 

.•jSj US - ^jLijII ■ v-jjlilj ©3 ^sIaII Cj 1 ©I jill *o*aa»j Ail A ft ©' J3kj U ^ A i J 

l '■.-.* i --.j iiilil -» j "A aH d ■' .. jA\l Ailj aHaa jjft jjjSj — ^ft__)llj ~ 0j\2iil {jt — ft 

SjtfJ ^l.lVlml A_k^l y s*113 J^Sjj . jSa! U1S njlUii l UlLg rU ;>• i_j j-JlL dal — -bill clj— >) 

^Luli c_iUo ^iil^A ^jAaSl ( "jLajijj/ i_jLa» ^jft L_LiSll (_£*) Aj — - uiallid JJ 4 S 

.jU^Vl ©Uli Vft jUuVtj 

Jliiil ©UJtf j J\^a U j^>-a c_iUa £4—1 (>• - i 

US ^r :-dli ^Ixidj qJ j:\a11 jB AaiJl AiUiaJI ,_^C- re d r^MTdl l J-U-* A d i . a j 

Jliiil Ac. y* ^LL, . £d— 11 ij jU-a 11 AjL-jSJI UjU. ^a 11 JLLul Aft i_u*^ill jL3 Jft AaUj 

;SJiUJl M-a. V«» ^ jji ^U>jl 

v = ^ (8-3-1) 

T 

CjU^aJI jU-a J jL ™ L 

.( jl^jl J^\) J2UI 6-J - T 

JliliV' * — c- j— uJ^ Jlilsl »UdV j'^d U j_p_a uLj .^U—i ->— * — 1U ^ — aj 


2m*, 

^(4a 2 +(7V,-lj) 


(8-3-2) 




^d-Jl ^Ul-. j -Aaill (Un Ai^— -*i' = a 

.k^iUoJl Ajj ? -^U j iIA^aJI JlUjl Aft j»a m V t 

.LiLal' ^-U— V SjjIxaI' AjUi^kJ'^-i <yyual\ jjS CjU^aI' Jl5lj' ift j*a " V ( 


rr-A 



v— jki\ sJUTi’* Cil 


ja» **— a i' ^ 


jl.aL*j c jLlaVI £*>• -ic-lfu Lfc^c Ac^jdl j^Ij JUa) 


« 1 j( v , ~ v c) 

i H(v. + 0 


(8-3-3) 


^ V (>^3 • J ?+\ lAjiaS jjl£ ttj luajl ^Lull £l*-' 

34^ j iiUall J ^u3 jj U jjj£ jlfl* Ail _y£- . V* A*jS <S —A (Y-Y*-A) * — bl*Jl 
. t u*-h kc.j*A\ «_jL«a. Aloj JILSV1 ^jj ^1^5 ii'i j ^^L-llI i-iL-a — - jj — *_• ^ — lc t *aI 
-a) ibLJi . £*-u >i' *ujji ji^vi ^ £. ()-r-A) Ahuji 

: yun s (x-r 



(8-3-3-a) 




(8-3-3-b) 


.» >SU4 Ja— Jl JliliVI ^JAJ A-itfall <x> ^aII J ji ujLjaiill Jliul Ac- _>*- J — * V m >. *1 
AilH-o jUaSV (y) ?Jb (Y— Y*— A) J^«Ul iAfi- j— i! jA (k) tj J — ^iJ 

jjjj tlili j* Ula -ilii j) CjI> ^a! 1 Jl£uV a i l i a . .« tlAe. $ ^oL-lil yL*a J>— <* 

.** j-u c »wmH j-u- (Y-r-A) j^ai ul <( >> o t 

(a) AiL*Ji L^lic- iaii <aaxui U^' (Y — Y*— Aj 4 — HjlaII jji J — £jdL _p — ajj 

t i >£L* ^—31 cW 3 VJj ~L*all — <-■ — ^ 

:AjI\j] 1 AjjU-aU lii j AllaJl a^A ^ja. aVill (_U'u»-« Jj£>jj 


*-i-ft-r) 


(8-3-4) 




( (^jl— ^1 ftllaiJl - jImlaII J^3a) ci ) £*"J' J>^ “ L t 

Cjla J^]l Jliiil Acjaa J caj t.ij.aj llvall j aJ jla-Jl ^1 Val-.U ^a—*-all' A: — Uc- 
%Y* - y^- Ac^*Jl A1J .^_ia. «alll (_UU-o (^2 Ail — uij~A\ 

.ojjLa-Jl Ailu)_>iJi j ^Lull t .n J nA ^.Ij dLiLaj J^j la 


rt-A 




jUkYt J*b - ouulk 4#»Ii J *+*-*£ II JjSP 


CiLiuill JIM dbJl C5 1& ^-S^xC- U jym fuLjul\ uaL* f l*mi t> ” V 

jka * 1 >j' CjL.jx 1 ! J 12 S 5 I At_>ui ._>-aL v . u..i ) ^ia AJlaJ' o^A ^Lll l ^LxkSjjjb 

<ji*j tliJj Ai'da CjV >a_« <Jl^. ULo j£hli liA ^jujj . J^kil » jy*-* Alla> l$i_e ^ — *Sa2l 
tjukL ^Llj21 ^j-kiWi ^Sjj .pxY • JC- AJa J »~i **x l l £L~&1 ^5 ^ ° * -^_A? 

d ^i jij .(t-r-A) js — ai o- (y) d-iM ^ *— «*-*■* (r-r-A) <_bLJt 

v^ij\£ Ijl j . ^Lu-V' jkS J-l£ ^ic CA^. _^a1I jjj* j ^>d/l 2JLJ1 ^ya jij ^ j% ■ kil l djtLLx 
jx AajJ < jb L j£b ■Ix W i ; . w mj Aili a *.1 j jLx ^£V ^ 4 -jS'' 

j;"‘^ ^JL*^aJl ^Ix^Jb AiUall i-o — T— A 

^_Lu*JI c' jS-ii LjJ A2k^2 C5*^ j uA^kl l ^ r U— 1 1 £x Aalkii lift jL_kl) jb ^ 

■Jj* j JljaAfl ^ij .^k^dlj Jja-dl y# ^llil jb«iJ¥» jb^ Ak±-J ijU fiki .ii 

llilajJl Jl 2 »jl j jl^Styl 'ifc jLxk j^l jli II j ^^xlaJl Ai^^C. ji fa-iH Jb S.ilx ,>• AljSj aL—Is 
jS-tj lx J 3 *l ALkll ola .* 1 x «i j_5^J d 0*4^5 . j /iaJ l j~*ai*Jl £ek**j J_>axll 1 $j — auk Jxl — £j 

^Ic. Ail Ais Cfi y*-^\ 2c.L^jj Jlilj' ^ — 1 e- j— j^jV ^ 

^x AaJI JJ ^JUlx Cj'fcljS o 2 c likjj dliil l ^A ri J^i] J <ku- jl! i-' *!< jl 

<Sax— i <LAa « • 3 _>xS T ^ -T ' >, j^ ; ^ ^ U ..H ^Lu' tlijlS lj]j .(Jl£iVI ^j— «j 

\oa Jbjjj Jlili' <£. _>*- t_jLx^ iifc jljjtV' bjjjb ^k***j# ^ ^ j — 4 

t . . J (_^M ^uu) ^ o . jc JUS5VI J> JL vi J*iaL Jibi jliuVi j> ^ aid jdSbM 

ja ii' jxx 

SJU. ^S jiL^l klu*. jVaJI Sc' j 5 ^lc. ^k“^' 0^ _>— A) 

jiuj j' j^^’l dj^Ja ^2 j . JaaJ' jjC- jUxaiTV' <11 a ^ ^ v-bj^Ta LaIjj Oa — aJ' jl — ^alT^ I 

sjV _p-ci' Alb. ^ Akil £xi^aj ^aIHj Jii— all ^Ja. - xl l Cllj 4 — lx»UJ 1 ilaV J ~* *‘ > 

. Jaiuuxll ^J] J— jxll ^jx Sillixll <SUall i^x£ ^ic ULm; jj^J ^IxjJI *ck— _>*-*-« d ->£ 1 *^ 3 J— 

Jliil^l At j— A^Uall K^aj o-d-f-A 

J _^x l^Lii-uj jfLLJl >MtaJl Au j^S A*-i^ JL« j\j J- JaB AiUaJl J j — ax ^ ^__ii 

jjiC. i ~Xdl ^jic- j_5-i alajl ^ ASUa ^^-xaSl JLijj . jSA ^ 5 jx ^ J^S.mxH A — Sliall 

CjLJom JjI-J d Jiii..x'il Li 4 wjIaLj' ^2 — Jai Aali^j ~ Uxaji J*j — s ^A Jaiill d 

£^ia Aal>-al' j ^3 «l»l> y*A JlLjl Afi. CjUiAJ JxC. jjixj ^ .A^kx ^ic- 5 — 1 

lAjllUll pL jV' ^‘l AJlkll 


ro-A 



: !>ia .>1 


CjjUkVl J4 j - 4*->Jl CLlUSt J 


JUa AJ (c-^-J’ f ^ 6- yjUii. Oi^.j y-le - i 

(Direct Transmission ) jZ L-JI JliilVl* C;la. ^11 

^1U1I A cWWi oUjJl Jliljl -jj ^i*J! o- j jjjUI- l >_j^ j L# _k - ^ 

(Transmission Semi-dircct) 

^ JlL_S3Vl* Ji&> ^k Jl ^ U Je. * 

.SiLLil Aiiikjl ^USjai (o-r-A) JLill (Indirect Transmission) 

CjUj^U jl— -sit J> <^-s ^_>k jc aJU m » I J JliliVI Ac. ^ ul_^ ^l-u 

. jUJ» 0^ J ^L^A\ aSj j . jl*aJl <kJ ^ xvwjl JlftVI ^>j Je 

.(Jj£L*J 1 j J*jJI ^jS j* (jyj Ai\-< ail L 3 I— « jLaa I i (J^ia a£.jjj 

^ *SU» ^ *I£uIl oU>JI yil+dl jk Jlii_iVI a__ 1 ’_x 

k* * j4Ji jiiuVi aJu. j ^ > % r-Y j 
% Y •-© <> ^ A6 >J uj^j (^W^ji yii. WjS Jin: Jl!) A*k*JI 3y un 

£’>' >i4Ji jic. o-i^ii j.. ji ^ «iib jnuyi *Ju j a—mAUi A^^-ki ^ 

.liy^. ,> ki; i^\j ^k^ 4J jli ^yUJI J V) Aokj J.i.iij A_ij ^UJDI 

J) JaaJi o* Jft ilL 020 ik jl^vi *l^k gflall ^_i a_JaII ;jL j_i , 

Aak. Ji J-^ AklL ti^J J CiA. ki ^ (i^.1 J Aj^Ui Ij^a. Cjl j Aik-— 

<> &y & - JUcliVl ,>J Cjkl J j Ak4 Sj4jj J~< L..^, JA .,J. l 

# 

J\iL3l Ac.^ 6*=- ^ ki. J^ii Jii^i , jaj AiUJI J JIE5V1 t>-»j 

^ ‘ (-t-r-A) JI^II .; ^Ikjl iiL. >JI J A^^I C J L_ ? . > JI 

^5 ^k-1 ^ J; Jc 1 JO*- -*14 kkl klL J A^kal J (Sjia) Ajjl^k-I ^iC. J^J Aic. 

ki j Spk^ Aik klj kiil klij J (; J -li^c. j I J} ,H Jl -J l 

. > 1 I 111' - 

^-l* i- o-r — a 

kill l«-Dk Ajj^l j p Cjl^ vdl J3> . Ai jU4 J cl *JL ic ^_LJI £ J _ > _ ill tjV ...r, 

. jkkl ^Jl Jil^J 4Jlilil 1> j ,> Jjjj £ Ale. CAJ&ul ^ ^u^l oiA Jl )U 

Jj^ ^UUil A.;A^J Vkkl £^1 J , JC Uj&ii S jAlkll ok_A .., 1 j <. ;j 

Sj^ OUIL olj skkii ^klji, £ 3> i > UilAll v^dl k^JI J k-p., . JjVl 


r--A 



O* jlu*' : o-VW *>j1 


Ol j^V» J)b - <**-3 c*_>— 11 


;a*ac oL-US d i.i\lv»> (^ ' • • i> jfd U-ftj Jft' ^ *SUJ' 0-&* t> _*-*') 

.Li; AoaL-J' £ aJU Jlc- AiJi 'i* ^ x^jol' i 

: 4 £■ j^ili £a& 


Jj* 1KM - 

Li" c fc u-o (ju*JLj AAxLl) J&. Jlil.aAtt J J 6 J — ^ 

Utift (TO JjV» j\Ll jS Ai£j .£_>^ .US' Jc. C* 1 -^ c5>>» 0* iMj® 

i*Ak. (t 2 ) m® j (^ © • saU) fci— Ji ^*15 £ >in o* o '*■* > J* oA 

:aJU" *bUJl o* ( C ) £_>^' c5^ •<** r * * JJ * iL ~ n A? 



(8-3-5) 


i£lli A&Uj j~aixJ' jcL- J*. £ j-i" i) Cr*JP 9 ^ ^ H 3 

04*® j>j» Sc' j* a^j ^ £>ai 6=- (tMA) **ILM 0* J-* 4 l>-^ rw 
.JlSuV' ^>j i_yi L-aii aLLJ' 4j£_^ « .' ■>»*» t^A" d.*^' ^ £j“® uA-3 


^ain - 

CjUj* Ail pi ^.£ J&\ J- 2.5y A*J ^ cUjJ' uA l »^^ c A' &* oA$ 
a*UL jA- Li ^ a~ 3y j 2y J y Jc. i\ £-^_* JHS3V' * _}1 

*>jj *(v*A J* Tj 5 T 2 J T, oS4) aaUj! £>» • L -^' C— 

Ja J-a^» iLili _y^ JoJjVi Jiic' j5R Joj J-o‘jN Lii' '^Jj O* 2 ^'-^ 

AbLL! ^> (C) iS^ ‘ ^5 fAc . Jc- dlb 



(8-3-6) 


jjali flAia-L ^L“ ^ ( V r A ) *^' C — 

.Ail a" (Jj2 Jft' A^ ^*- 


rv-A 


VL->* • >* 


OljUlkVl J#Vj- V^->* a 


oJ^a. uill ^'•*^- At Ji (_>-l^i V— 0 — V — A 
‘ a- AjIJI ^ jb^Vl *-iKU Aib- _>»J' ^ix-. ^ajxij 

O - ^ u' -gJ^® < -^' tS^ ^ ^'— ’ _^’ Scli£ jiijii] M 1 * 1 1 j — « 

^ CAa^JI vl^ .dill ^aLkll hoi- (j-llijl Jjd. JliliV') Ajjj^J! j>5 iIA^jaR JlSlil 4^-j*. 

£+ JIUjV' 0**3^ ^ 6 ' j2l -iil jl Jill.** H J j L_JjUj .iic. oU 4 j«v !».,,» 4i.Ull 

(oi~un £- jiii Ha ^ ajiUJi <— .jLoaJi) (J*-_^ji ^jc Iaulj j;i‘ : ..,i^)i ^ — ^>j 

11} j t (SiUail Aib**ll £-• Lj*jfl) guUSB Jj .A^aia-Jl sdi^J S_a^Lill AlflaJl ^ LwLJ »j 

# 

f *S^>j ^ Ji* ->J*J ^LL siill jj£* Jaliill joi J^l jll Jolii JjLa ly* j j| 

4^ jill ^ Jc. dill Ji}2 JiJl .kill 4 jlS 11! U •((’!' _r ”’ A ) j5L£ll ^3 1 *£) 3— «]1 

IAjTuII AJjU-JI ^ jjWii AilUJl 4 j-k k. Jl Siikll j3^c L>“^iJ .(*-ifc ck 


t = 


IEHJ 

( v , +v i) 


(8-3-7) 


(;_W _/*ll O* 4-auL>} Ji^Jl joiu ViZlz. I*; ^“kj ^jJl Ail ..all = Xo 

.(kill J jV' Jx*l> Ja cu^ ckl ) A j:kk .Jl Slikll ^ Aii j^oll J d)bk jjl JL£ul Afi^-. « Vd 
^jlill J^dl qa < i>--k" i} AoaJxuJl AjLiail ^ <ij ^all dl=k ^ a! 1 JlSjjl 4£>j~t ™ V s 



:4 >^ <Ujill Jj— lj^ A^kukij Ajj>4ll jjljU A#Aal A-O-r-A 

jj'u- 4 ^aj 0^-oJj AiU* jikll 5j_^oil tlijl jolb <ujj^ 11 dL-bk jA\ JlL—jl Ac. j— ^ ia^_jjj 

:aLUJ1 J- AjjI^jV ^UjI ^1 0 val ^*J1 JlUL. -k«j! ^^\ij,\H Si j^J! 


E<=F> : 


0 •*• ‘'X 1 2o) 

(1 -•>) 


(8-3-8) 


•(rl&Jlfe#) ^J-^ 1 Ji 1 *- " ^ 

.Sj^lipl! ’j>*-'>j’ A^ ■ D 
.^Aijl j/^) Ajjji^II (_*_^3 CjIa^aII Jliljl <cj-i = V 


rA-A 


sil jW : >US1 *>J 


01 >**YI J,L- '^^ 5l r^-^ 3 *> 


Jsl l^i A*J Jjia {jl£ ^J V)” Aiall ji J^-ij — j V j— -j' sj' t -’— i^.5 

jaU* k AaluU^ll 'jj-iiy A±**i j A3 ^ic ~ jUij — MkAll ^ J.j — iai' 

.Ajl—jiJl Ajj ^L- all l!)U _^JI Jl£ii Ao>- 0^*5 6 ^ 

AjjjJI jj'uu. Aiuu .ls.1^1 -A^ir-ftll CAiuJ ja!) Us j -4j-JjUl O 3 jL-ii.1 t5J— =^J 

.AbUJI AsUSU J] 

(8-3-9) 

•( j2>) “ >1 

•to ^ J> - I 

fj5 jLcj l^-Lo 3 5JUH aJ^UaII ^lc. J-a^j (^-r-A) j (A-T*-A) j. uhU Jl £ — 

. ( 1 -^-A) ^ Aa^-lLAll Ai-J 

( 1+t, )C ^‘'.' - 4n ; L ; v 1 n - 6 (8-3-10) 

M 

Aj jjaN jjU-* ^Aaai Aojj^^vII CjLTX*J' ^l^L-1 jLo *ilbl OHjl' lSJ—*- 1 ^ J 

, >> (Y— V— Aj <J jA^Jl .( Lllftil (j-Jj <_hii ^ «. kfcA-i -li ^aN) J ^yiLuli^V' 

^U -71 Aj , ^Jl jaU - j Allj-all J&' A c. Vli — o 

> J j£db jA^j . Ja A*jU Aj\->J A V.n ^Jl j 4 

. % t »± j ^3 <L5j J.jiaJ' 'aa 

^jUafili JUij\ Axi^-j A_*J^' OH ‘'“ r “ A 

AjL»_pJ' dalj uj— j U-i- Jxl jc &Aju OLj -vij l Jl&' Ac J*-J o$i A — 3>-*Jl 

4j& J£3 43^ £lllU ^iiil kAiL-J _>fJi J**- 3 4 >iUJ l AL jLj L? 3 

jyiri-Jt wJjjiJl JxL*5 Aa jJ ^ c . ajXJI ,'ix Aij 5 - M 

^liljLlkV' JJC. Jc. A3^1 jJ\ A3j A a mu \ — & . Jk . 1^ -Ji 1 — «^J\^ k J Ui J A — CU]) 
Clujjl .13 J kLll* A^jl— jL (_J 3 IS ji AjLkiui CjliiC- Ij aT^*j 1 ^UIujI ^) ^ *>3 

-A^jILJ] Ual-^J 1 Jjjjj jbj AkLuuki' kblluJl j\ AoLxll »jAi' 


— = An 1 Is *10" 6 
P 


r^-A 


VL .>» SiUftM : o-Ufl •>» 


cl jUiin JA» ^>5 A^Llu» i#i»j <M— 4 !' Jjil» 


aSdil ' JjSd :aDUJ' y ^a_>iJ' »-c^c l^lt jlla jjuiu ^ A^laxdi UU**J' f'.lVu,)l aJU ^ j 
jxlij ^d^lo JC <A jlid' ^3 aldli j^j Ulu UjUd' <*jLd£' A— 'jJ dc. JA*S\ jcid A^ jlldl ^s 
Hi) J V. A - 1 j .id j‘ didail JfSajj .S-3=J iuua ^ja'^C-V <*~li a**;S/ ^ |&ldl A.i . *iii 

US AXildl ^ ^ Add aEL~ dAdc JS ^Cu C*y-&3 -a— i is-jl cAi_*d >4iJ 

.aXXxJ' jldcV' d* Uni.i V] 3 % 0 1 <- ;UJ' ^ i—iDUiV' <_$.!« Jjjj 

•duLxj' J~C- diUjd' AC-_^fi _u;US <dl jldd fc'^d 0 V--J ■ ■*, id' AiDUi' dl^iid AJU ^ 3 

(Xji ^^Ic. J_^od' ^ till: ax-' j* »/■;.-» frldl _jdtJlj ^diJ' tijS I d i d lj L_j*S y. sJ — 3 

aCUJI did A-j'idl <> £-»j *** Ldd' *1U J 0^4, V J .dic.^-11 

.Acldl > # ‘.Mi.t I 4 J j'dd ;>aC. £1 jkJ U ld' __* - j.Yvdl 


4 1 -*.^ - jjUu V— f— A 

CjLj ^jl _>A--d' iijwi Aia jl jliUVI ^ ^ydjiJI frljji rvkdl J ^odl jtf j— i' ~ 1 

J_p»d' W* . j a: dll] (UjV j-h all ^^A-aJl d }dl jaid Uia*) diLal' .lie Ida. 2 y. j £ • ill 

. dijd' ~ d.," A_dj 0jL 

^Lli' _y^~ s ..:*>. ji-.oi' i \ : . n 1 JjjiJl La JL^_>dl « . ’.jA^iill a ■•■; V — *— : 

jj 5JUJ a- Y 0 • >a. clmiUJI J ^iall j^Sjj cjI j J j j_jl jdl — s aLCL ia\\ 

- . JljA jLS ®i j ^ OU 

I 

V— =* ) Ac— .VI djuV' ’ _>S-aj j. ^ylx Aiij JliL-Vl J jlo (_>-Ua ^c. aJU - — a. 

J>* J5V' Jljia'il <JU ji V J lfi2 A j% lx d i jSj ^ « (djUj_Mi jfl 

j\— lJI Jji» w v-'d Aid' ^ ji •— ia-£ U «^£- j .o^jl jlJ' IjafJl OVUiswl uj — w*j a a ^ . . 

• % ^ ± iy J-^»ai 


rdtdi jl su.1^. si>j jldiVl *$y y wCjS xjL-u ud— a J jaj > CjIc j—JI ^tj-k.o'r iic — J 

i^jjiaC-ai 1 ^jj£y ^jaj JaaJl AjUt^iJI diud j Aj Aja^cd' Ajl—^dl j c-lL-all >_JL d 
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- BS 188! Testing Concrete 

Pan 5 Methods for testing hardened concrete for other than strength. 

Pan 108 Methods for making test cubes from fresh concrete. 

Pan 109 Methods for making test beams from fresh concrete 

Pan 1 10 Methods for making test cylinders from fresh concrete. 

Pan 1 14 Methods for determination of density of hardened concrete. 

Pan 1 16 Methods for determination of compressive strength of concrete cubes 
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Pan 120 Methods for determination of compressive strength of concrete cores. 

Pan 201 Guide for use of non-deslruclivc methods of test for hardened concrete 
Pail 202 Recommendations for surface hardness testing by rebound hammer. 

Pan 204 Recommendations for the use of electromagnetic cover measuring devices. 

BS 6100 Glossary of building and civil engineering terms 

Pan 6 Concrete and Plaster. 

-BS1881 Testing Concrete 
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- BS 6089 Guide to assessment of concrete strength in existing buildings 

- AC I 228-R-89 In-place methods for determination of strength of concrete. 

- AC I Monograph No. 9 - Testing hardened concrete: nondestructive methods 
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